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To see NEW Products-— 


® automatic chemical analyzers 






® totally enclosed Polar-Crank drives 






® diaphragm liquid ends 







... Stop at Booth 1336* when you get to Philadelphia, to take a good 
look at the newest additions to Milton Roy’s line of chemical 
instrumentation equipment. 












You'll find a lot to think about . . . at our booth. Such as. . . how 
controlled volume pumps can provide an excellent solution to your 
low-capacity flow control problems . . . the part that Milton Roy 
products will play in your future process instrumentation plans. 
Milton Roy application engineers will be glad to discuss 

these points with you at the show. 


























You'll find a lot to take a look at, too. Here are some of the 
Milton Roy products we’ll be displaying: 





















® automatic chemical analyzers . . . for dissolved oxygen in water, 
dissolved silica, pH, residual chlorine, hardness, and phosphates. 
® instrument air dryers 
chemical relief valves 
controlled volume pumps, with pneumatic stroke adjustment... manual 
dial adjustment of stroke length . . . step valve liquid ends .. . 
diaphragm liquid ends ... totally-enclosed Polar-Crank Drives 





If you’re not going to be able to make the trip to Philadelphia, 

drop us a line. We’ll send you complete information on our wide range 
of controlled volume pumps as well as on our other products. 

Milton Roy Company, 1300 East Mermaid Lane, Philadelphia 18, Pa. 
Engineering representatives throughout the world. 





Milton Roy Company will occupy this 
booth—No. 1336—at the 13th ANNUAL 
INSTRUMENT-AUTOMATION CONFERENCE 
& Exnuisit, Convention Hall, 
Philadelphia, Pa. Sept. 15-19, 1958. 


Controlled Volume Pumps * Quantichem Analyzers CHEMICAL INSTRUMENTATION SYSTEMS 


Chemical Feed Systems * Anders Air and Gas Dryers 
For More Data CIRCLE 2 on Inquiry Card 
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AN UNPRECEDENTED 
EXPERIMENTAL OFFER! 
00. microonpere METER=-RELAY 


ot virtually MALF PRICE? 
noite Ss 090 cach 


We the feepeht ! 
, eS . oy Standard Price 
mmediate air delivery $53.50 


e Every engineer who needs or wants our 
versatile, most-used, No. 461-C locking- 
contact Meter-Relay for use or experiment 
... but never ordered because of price or 
wait...can now order at half-price and get 
immediate delivery by return air mail! 
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Translation: 


“It is a matter of great amazement to me that Assembly Products can 
manufacture such a superb version of my sensitive electric meter 


...then add the ingenious adjustable contact within the meter 


.then insure the concise, reliable contact action for 10 to 20 million 
cycles by means of the unusual locking-unlocking coil 


...then develop the refinements which make this magnificent device 
capable of indicating and controlling an infinite variety of electrical, 
physical and mechanical actions 


.then build a substantial business by direct sales to the user at most 
reasonable prices 


-enjoy unqualified success AT THE PHILADELPHIA 
«.-AND THEN MAKE THIS INSTRUMENT SHOW: 
UNUSUAL OFFER!” 


. 





Sold over our counter 


“Could | write, | would.” at the same $27.50! 


OFFER ENDS OCTOBER 1, 1958 (Order postmark date) 











ALSO REQUEST FREE CATALOG OF COMPLETE METER-RELAY LINE 
Assembly Phone: HAmilton 3-4436 


| ab ole hb kh AS HAmilton 3-4446 
75 Wilson Mills Road, Chesterland, Ohio 
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WHAT’S NEW 
IN THE INDUSTRY = 


Engineers in Government After a nip and tuck battle royal, Federally-employed engineers and 
scientists were granted the full 10% increase given other Federg] 
classified employees. National Society of Professional Engineers Was 
at the forefront, pushing for raise. 








Nuclear Reactions Bendix Aviation has come up with a new system that will tame ang 
control nuclear reactors. 

The Research Laboratories Division revealed to ISAJ that they 
had developed a transistorized electronic system, and that the 
system will be installed on the giant research reactor being built 
in Sandusky, Ohio. 
System will detect and warn of any abnormal conditions in reaetor 
and automatically shut it down if safety requires it. 


Uranium recovery processes (nobody will say what kind, but there 
are 2 of them) developed by Spain’s Atomic Energy Commission 
are being negotiated for by Degussa of Germany. 


It happened again in Britain. Only 8 months after the frightening 
Windscale accident, a second incident occurred at Calder B. 
A turbine overheated and actually disintegrated, flinging debris 
through turbine halls, walls, and roof. No reported personnel in. 
juries due to radiation reported. 


The U.S. is not looking at Britain’s reactor misfortunes smugly. 
On June 30, at Oak Ridge’s Y-12 plant, an accident hurt 8 persons, 
During a chemical processing operation for U***, while the e- 
riched liquid uranium was being poured into a drum, the material 
in the drum became critical. Automatic detection instruments 
averted an explosion, but 8 workers received radiation exposures 
ranging from 20 to 320 rad. 

This is the second time in the history of the U.S. AEC that such an 


accident occurred. 





Processors Turn Inventors Many chemical and petroleum processing companies are now faced 
with designing instruments and systems to contro] and monitor proc- 
esses so new that there are no commercially-available instruments t 


do the job. 
While this is not new in itself, the increasing number of companies 


(like Dow, Shell, Phillips Petroleum) turning inventor is a trend 
that bears watching. 


Advancing in the Field Armour Research Foundation follows up ISAJ report on de-salting 
water (ISAJ, March 1958, page 82) with further developments. Sol- 
vent de-salting process, they say, being researched by Texas A&M is 
especially promising because of low cost. 

Detroit banking took another important step toward automation this 
week as the National Bank of Detroit completed and placed into 
operation the first installation anywhere of new Burroughs high- 
speed electronic bank proof machines. 

U.S. Revenue Service experiments with automatic electronic scal- 
ning devices may lead to their being used in finding income tax 
returns that are “out of line.” So, in the future Uncle Sam may 
“reading” your returns with electronic eyes. 


(Please Turn to Page 12) 
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an Epsco transistorized 


TRANSICON 
ATRAC. 





can solve your data 
conversion problem... 
economically! 





designed FOR YOUR SYSTEM by system specialists who have pioneered 
the field of high-speed, reversible analog-to-digital conversion .. . 

& PRODUCTION ENGINEERED to be the lowest-cost transistorized 
converters available anywhere. 

& MODULARIZED-—plug-in building-blocks permit assembly of over 50 
standard models. 


@ EASY TO USE — no adjustments 


& HIGH SPEED — up to 25,000 conversions/sec analog-to-digital; up 
to 100,000 conversions/sec digital-to-analog 


& HIGH POWER DIGITAL OUTPUTS 
@ DIGITIZES BOTH CURRENTS AND VOLTAGES 
® PARALLEL AND SERIAL CODED OUTPUTS 


@ BUILT-IN EXPANDABILITY — 8-bit converters to 10, 12 or 14 bits; 
changing codes from binary to binary-coded decimal; making an analog- 
to-digital converter from a digital-to-analog unit 


«+. and an Epsco Exclusive: PROVEN RELIABILITY One million 
hours of operation in hundreds of installations around the world have 
proven DATRAC reliability. Now an all solid state TRANSICON DATRAC 
assures even greater performance. 


New 6-page, 2-color brochure available with complete description 
of TRANSICON DATRACS. Write, wire or phone your local Epsco 
representative or contact, in the East: Epsco, Inc., Equipment 
Division, 588 Commonwealth Avenue, Boston 15, Massachusetts; in 
the West: Epsco-West, 125 E. Orangethorpe Ave., Anaheim, California. 
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Data Lomitine Systems 
Telemetr¥fata Reduction 
Digital Tralmission over Telephone Lines 
Analog Digital Computer Linkages 

Wind Tunnel Instrumentation 


TRANSICON DIGITAL-TO-ANALOG CONVERTERS 


FOR .. 


Driving Analog Plotters from Digital Sources 


Analog Displays on Meters and Oscillo- 
graphs from Digital Codes 


Analog Computer Inputs 
Radar Display Drivers 
Fire Control Simulators 


TRANSICON ALARM LIMIT MONITORS FOR... 


Automatic Checkout Systems 
High-speed Fault Analyzers 
Power Plant Monitors 
industrial Process Controllers 


at ISA booths 1250-1254 


First in data control 
i 

















WHAT’S NEW IN THE INDUSTRY (Con’t. from page 10) 


12 


Prediction 


Stocks 


Expansion 


Contracts 


Earnings 


Business and Defense Services Administration of U. S. Departmen 
of Commerce prognosticators look for rising laboratory and indus. 
trial instrument sales during the second half of 1958 to equa] the 
comparable period of 1957. 
Running counter to downturn in plant and equipment expendi. 
tures by business as a whole, this would be an increase of 12% 
above the $1.3 billion estimate for the 1st half of 1958. 
Report also states that range, precision, reliability, ete. of ingtry. 
ments has opened up an entirely new field and that the “rate of 
growth of the instrument industry will continue to run ahead of 
the rest of the economy.” (For exclusive story with actug) 
figures on instrument production see Industry Notes page 176), 


Victoreen Instrument Co. on August 20 authorized redemption of 
$100,000 face amount of company’s $700,000 in outstanding 6% eon. 
vertible subordinated debentures due November 15, 1967, at the re. 
demption price of $105 per $100 debenture plus accrued interest to 
August 20, 1958. 

Late in July, Hayden, Stone & Co. (underwriting group) offered pub. 
licly 100,000 shares of General Transistor Corp. common stock 
priced at $20.50 a share. 

ae 


When Thompson Products, Inc. merged with Ramo-Wooldridge (See 
ISAJ August 1958, page 10) a new firm was created with combined 
assets totaling something near $200 million and estimated 1958 sales 
of $300 million. 


Curtis & Marble Machine Co. purchased the assets of the Barbour 
Stockwell Instrument Division. New operation will be called Bar. 
bour Stockwell Instruments. 


Telecomputing Corp. broadens its activities through the acquisition 
of certain assets of Autron Engineering, Inc. for an undisclosed sum. 


General Controls Co. plans a $2 million structure to house newly 
formed Aircraft Electronics Division. 


Leeds & Northrup received a $110,000 contract from Societa Ter- 
moettrica Veneta of Venice, Italy, for combustion control, steam 
temperature control and boiler instrumentation at the firm’s Porto 
Corsini plant near Ravenna. 


Three prime government contracts for research and development of 
statistical telemetering equipment go to Applied Science Corpora 
tion of Princeton. 


Lear, Inc. will design and build a space vehicle crew capsule to sup 
port the Air Force Instrumentation Integration Program under 
a contract from Wright Air Development Center. 


© 


Earnings in the oil industry for the first half of 1958 declined sharp- 
ly from last year’s levels. Cause—companies cite depressed prices 
and rising operating costs. 


Ampex sales and earnings jumped sharply in fiscal 1958. 

Black, Sivalls & Bryson, Inc., which showed an operating loss in the 
first quarter was able to erase the deficit in the second quarter and 
report a small profit for the first half of the year. 


Varian Associates’ sales, still climbing, reached an all time high, a 
cording to the firm’s third quarterly report. 
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“ made only by Driver-Harris 





On August 11, 1908, the trademark NICHROME for 
Resistance Wire was registered in the United States 
Patent Office. 
_ Today, after a half century of world wide recogni- 
_ tion and use, Nichrome is still the accepted standard 
of quality in electrical resistance alloys. 
Of the 132 special purpose alloys now produced 
by Driver-Harris for the Electrical, Electronic and 
Heat Treating Industries, Nichrome is the most 
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MISSILE GUIDANCE 
ENGINEERS 


AIRBORNE RADAR 
ENGINEERS 


TELEMETERING ENGINEERS 


SONAR & 
ANTI-SUBMARINE 
WARFARE ENGINEERS 


MARINE HYDRAULIC 
ENGINEERS 


There are important positions 
available in these small, inde- 
pendent engineering groups at 
Bendix-Pacific for engineers at 
all levels. Bendix-Pacific is par- 
ticularly interested in strong, 
analytical engineers who have 
the calibre and capabilities to 
advance into systems engineer- 


ing programs. 


Please write W. C. Walker 
your qualifications or fill in 


the coupon and mail it today. 





W. C. Walker, Engineering Employm’t Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11600 Sherman Way, No. Hollywood, Calif. 


| am interested in (check one) 
C) Electrical () Mechanical Engineering 


| am a graduate engineer with 
degree. 
| am not a graduate engineer but have 
. years experience. 
Name __ 
Address — 
City ___ 
Zone___._State 
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TO THE EDITOR 
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More on Computer Costs 


On page 66 of your March 1958 issue, 
you quote me as saying that “a $250,- 
000 computer (control system) would 
have approximately 65 inputs and 25 
outputs together with associated hard- 
ware.” I wish you would permit me 
to expand on this somewhat. 

The cost of an installed computer 
control system is made up of costs of 
the computer, instrument input-output 
equipment, new instrumentation if re- 
quired, and installation engineering. 
The only fixed item on this list is the 
computer itself—each of the others 
may vary widely in cost depending on 
circumstances. 

In the light of these remarks, it is 
perhaps apparent that it is very dif- 
ficult to give an accurate estimate of 
the cost of a typical control system, 
or to specify how many instrument in- 
‘uts and outputs such a system has. 
The figure of $250,000 is our present 
estimate of the cost of a typical sys- 
tem, and such a system has perhaps 
125 to 150 inputs and 25 or 30 outputs. 
These are the figures I should have 
given and meant to give in answer to 
Mr. Pond’s question. 

I would like to take this opportunity 
to thank the Instrument Society for 
the opportunity I had at Wilmington 
to describe the work we have been 
doing and to present our views on the 
future of computer control. 

M. Phister, Jr. 

Director of Engineering 

The Thompson-Ramo-Wooldridge 
Products Company 

Los Angeles, California 


Where to Get Maintenance 
Record Forms 


I read with interest the article 
“Good Records—Key to Successful 
Maintenance” by Lloyd Clouse, in the 
April ISA Journal. 

I wish to inquire if standard instru- 
ment data and maintenance—record 
cards are available—or is it necessary 
to have them printed special? 

I will appreciate any information 
you may send. 

Donald C. Bughes 
Metal Hydrides Cenipany 
Danvers, Massachusetts 


| Dear Mr. Hughes: 


In order to answer your question re- 
garding the instrument maintenance 
cards, please refer to the ISA Journal, 
April 1957, page 47. 

Figures 1, 2 and 5 are special. We 
have our own printing section for the 
Corporation. However, I would think 


es 


a job printer could turn out any form 
you desire. It would not be out 9 
order to have on hand about twice the 
number of cards to fill your immediate 
needs. This would cover errors, new 
equipment, and changes over q COUpile 
of years. 

Figures 3 and 4 are obtained from 
the Royal McBee Corporation, Port 
Chester, New York. You might find 
a form more suitable for your needs 
than the one illustrated. That, yf 
course, depends on the meztenong 
practices at your plant. 


Lloyd Clouse, Instrument Engr, 
Kimberly Clark Corporation 
Neenah, Wisconsin 


“K-Voltgage Standard” 
Avien Trademark 


At the Fourth National Flight Test 
Symposium held May 5-7th in New 
York under ISA Sponsorship, several 
speakers discussing the use of a ref. 
erence-voltage source failed to make 
clear that the “K-Volt Standard” is the 
trademark used by Avien, Ine. of 
Woodside, New York, to identify its 
proprietory reference-voltage source 
(Patent Applied for). 

In order to assist in protecting the 
proprietory rights that Avien, Ine. has 
in this trademark, it would be ap 
preciated if you would bring to the 
attention of your readers that the “K 
Volt Standard” trademark has been 
registered by the U.S. Patent Office. 

Leonard H. King 
Patent Advisor 
Avien, Ine. 


Better Pay for Technicians 


During the last year, the ISA Jour 
nal has had some very good articles 
on the shortage of skilled help, 
training problems, and qualifications 
needed, plus suggestions on how t 
help relieve the situation. The best 
way is to hire graduates from technical 
schools and train them in your special 
equipment. 

I have one question: why go 
technical school—why spend money 0 
an education? The reasons I have 
heard: get a better job, make mor 
money. Being an instrument tech 
nician is very interesting work, there 
are many problems to tax the brain. 

But the second part: more money. 
No, this I cannot see. Figure out what 
it cost you and /or your father, for you 
to become an instrument technicial, 
if you go to technical school after 
high school or about five years farther 
than, say, an operator in your plant 

(Please Turn to Page 18) 
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AMPLIFY MICROVOLTS 


WITH STABILITY... measure strain, temperature, 


other phenomena, to 0.1% 


with a KIN TEL DC amplifier 





_NEW...TRUE DIFFERENTIAL 
DC AMPLIFIERS ELIMINATE GROUND LOOP 
PROBLEMS...RESCUE MICROVOLT 
SIGNALS FROM VOLTS OF NOISE 


160 db DC, 120 db 60 cycle common mode rejection with 
balanced or unbalanced input # Input completely isolated 
from output # Input and output differential and floating 
85 microvolt stability for thousands of hours # 0.05% line- 
arity, 0.1% gain stability a Gain of 10 to 1000 in five steps 
>5 megohms input, <2 ohms output impedance # 10 volt at 
10 ma output # 120 cycle bandwidth g Integral power supply 


Ideal for thermocouple amplification, the Model 114A differ- 
ential DC amplifier eliminates ground loops; allows the use 
of a common transducer power supply; drives grounded, un- 
grounded or balanced loads; permits longer cable runs; and 
can be used inverting or non-inverting. The 114A can be 
mounted in either single amplifier cabinets or six amplifier 
19” rack adapter modules. Price: 114A — $775; six ampli- 
fier module — $200; single amplifier cabinet - $125. 


5725 Kearny Villa Road, San Diego 11, California 
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WIDEBAND, SINGLE ENDED 
DC AMPLIFIERS AMPLIFY DATA SIGNALS 
FROM DC TO 40 KC 
WITH 2 MICROVOLT STABILITY 


+2 microvolt stability s <5 microvolt noise # 40 Ke oanc- 
width » 100 KQ input, <1 ohm output impedance # Gain of 
20 to 1000 in ten steps with continuous | to 2 times variation 
of each step ws +45 V, +40 ma output # 1.0% gain accuracy 
= 0.1% gain stability and linearity = Integral power supply 


Millions of cumulative hours of operation have proved KIN 
TEL Model 111 series DC amplifiers to be the basic compo- 
nent for all data transmission, allowing simple, reliable 
measurement of strain, temperature and other phenomena. 
DC instrumentation systems — with their inherently greater 
accuracy, simplicity, and reliability than AC or carrier sys- 
tems — are made entirely practical by the excellent dynamic 
performance, stability, and accuracy of KIN TEL DC ampli- 
fiers. Price: 111BF-—$575; six amplifier module—$200; single 
amplifier cabinet — $125. 
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A Division of Cohu Electronics Inc. 
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EMCOR’ 


PACKAGING FOR A “NERVE-CENTER"” 
OF THE AVIATION AGE 























Your copies of “The Story 
of the EMCOR Modular 
Enclosure System For Indus- 
try" and Catalog 105 are 
available upon request. 
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EMCOR* MODULAR ENCLOSURE SYSTEM frames 
and components house the ‘‘nerve-center” of an auto- 
matic aircraft instrument landing system demonstration 
unit developed by Bell Aircraft Corporation. The 
automatic landing system combines radio and radar 
working in conjunction with an aircraft's automatic 
pilot. EACOR’s mastery in packaging electronic com- 
ponents makes possible the arrangement of groups 
of intricately wired instruments, indicators, dials and 
electronic scopes to increase visual and manual oper- 
ation. EMCOR's engineering know-how has devel- 
oped a new concept in metal cabinetry, the EMCOR 
MODULAR ENCLOSURE SYSTEM, designed to 
increase, efficiency while* reducing environmental 


fatigue and strain. 
*Registered Trademark of Elgin Metalformers Corporation. 


ORIGINATORS OF THE MODULAR ENCLOSURE SYSTEM 





630 CONGDON, DEPT. 1222 ° ELGIN, ILLINOIS 


Visit our Booth 1347 at the 13th Annual ISA 
Instrument-Automation Conference & Exhibit 
rc 
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would need to go. You belong to th 
ISA, take at least one other techni ; 
journal, and probably spend one oleae 
a week reading various technica] a 
ticles to keep up with advancement, 
What does it cost? Five years salary 


at $4,000 per year 00 $20,009 
Text books and school fees ____ 500 

? 
Cost of education ......... $oq5qy 


A spare time job one night a Week 
should bring in at least $250 a year 
So the cost of becoming an instrument 
technician could be said to be $20. 
500, plus $250 a year to maintain it 
What is industry willing to pay in 
compensation for this additionaj ex: 
pense? In most places that J] have 
heard of, they earn only about $200 
to $600 per year more. Even $600 per 
year is very poor interest on $20,500, 
When is industry going to think about” 
paying more for educated techni | 
Maybe then there would be more pep” 
ple interested in going to school and 
learning the principles of today’s. 
complicated equipment. ; 
R. G. Huntley, (ISA Member) 
Instrument Technician 
Port Hope, On 


Wanted: Better C, Definition 


In the March issue of the ISf 
Journal, I read an advertisement by@ 
valve manufacturer in which the flow” 
capacities of different makes of con 
trol valves were compared. This com 
parison was in tabular form, using 
the published C, of three valve mane” 
facturers. : 

Almost since it was first used, I bavi 
worked with and talked with many 
others on the use of C, for measuring” 
a valve capacity. It has proved toh 
an excellent tool for the proper engh | 
neering of control valves, provided it 
is used properly, and is well under 
stood by both the users and the de 
signers of valves. However, the defini: 
tion of valve C, has never been clearly 
stated by the Instrument Society of 
America, or any other engineering 
society. One can glibly quote that it 
is the number of gallons passed by 4 
valve when the pressure drop is only 
1 psi, but such a simple definition does 
not cover such details as the method 
of testing the pressure drop, or the 
limitations of C, as the pressure drop 
increases. 

Many valve manufacturers, knowing 
full well the limitations of the term 
and how it is used in industry, decline 
to present it as a selling point. Prom 
nent users have in the past made many 
tests to check the validity of the ¢, 
ratings of manufacturers, and their 
results have been somewhat enlight 
ening, providing the need for better 
definition. 

This letter is written with the hopes 
that the ISA Journal with its influence 
may spur the efforts for better defini: 
tion of this handy engineering term. 

James B. Madison, Mgr. 
Market Development 
Conoflow Corporation, Philadelphia, Pa. 
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f New Air Supply Valve — improved, i New Level Transmitter using displace- 
low-cost, with built-in filter. ment type measuring element and strain 
gauge to transmit electric signal. 

© New Line of Temperature and Pres- 

sure Transmitters with high accuracy. Bal- Get complete details on these and all 
anced beam permits mounting in any other Masoneilanaccurate, reliable process 
position without zero shift. Compact and controls from our nearest representative, 
lightweight. or write direct. 


at 
MASON-NEILAN 


Division of Worthington Corporation 


29 NAHATAN STREET, NORWOOD, MASSACHUSETTS 
District Offices or Distributors in Principal Cities in U. S. 
In Canada: at Brantford, Montreal, Toronto 
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You 
should 


know! 


SERVRITE © 
Thermocouple Wire 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1200° F. and in 
adverse atmospheric conditions. It 
is flexible, tough, and does not 
powder. 

Gordon’s research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and, now, 
offers to industry any Serv-RITE 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion. The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 


Ask for Bulletin No. 1200-1 
This bulletin gives the advantages of 
bonded staple yarn insulation and order- 
ing information on several commonly 
used wires. 


8617 


CLAUD S. GORDON CO. 





623 West 30th Street, Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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An International 





Challenge to Instrumentation 


A guest editorial especially written for the Annual 
Conference — Exhibit issue of the ISA Journal by 
ISA member A. V. Astin, Director, The National 


Bureau of Standards. 


He clearly warns of the 


international challenge facing American instry. 


mentation today. 


The variety and sophistication of 
the instruments displayed during the 
13th Annual ISA Conference-Exhibit 
is indicative of the growth of instru- 
mentation as an applied science. The 
whole of technology depends upon our 
ability to apply science and measure- 
ment through instrumentation. Instru- 
mentation, considered as the science 
and art of providing devices and tech- 
niques for physical measurement and 
observation and for processing data, 
plays a unifying role in all of the 
sciences. 

The notion of considering instru- 
mentation as a science in its own right, 
rather than an adjunct of the other 
experimental sciences, deserves empha- 
sis. Measurement refinements and in- 
strument extensions should be sought 
for their own sake in addition to that 
of satisfying the need for a device in 
some special experimental program. 

The situation is somewhat akin to 
the emphasis being placed on basic re- 
search. Scientists engaged in basic 
research are seeking knowledge with 
no clear notion of its applicability. 
Similarly, benefits would accrue from a 
greater number of instrumentation 
scientists who pursue their discipline 
without a specific end-use in view. 


AREAS OF INADEQUATE 
INSTRUMENTATION 


It is important that instrumentation 
come into its own. For, despite the 
growth of the instrument industry, 
there are still a number of areas of 
science and technology whose growth 
is hampered by inadequate techniques 
of measurement and by lack of effec- 
tive instruments for observations, 
analysis, and control. 


Last June, I had the opportunity to 
describe to the members of ASTM 
some of the critical areas of science 
and technology which could benefit 
from an intensified instrumentation 
research effort. The situation I de. 
scribed then deserves repetition, espe 
cially to the readers of the ISA Journal 


Needed: Better High- 
Temperature Measurement 


Of major concern is the area of high 
temperature. There is a critical need 
for standards of measurement, mea 
surement techniques, and data on the 
properties of materials, which better 
instrumentation would satisfy. In the 
past 10 years, there have been ad- 
vances in supersonic flight, rocket and 
missile technology, and atomic energy, 
forcing industry to move into the field 
of high temperature. As a const: 
quence, there are urgent requirements 
for basic scientific data, new heat te 
sistant materials, and instrumentation 
devices and techniques for a range of 
temperatures far above 1000°C. Until 
we find solutions for these measure 
ment and instrumentation problems, 
our technological progress will be 
severely impeded. The various high 
temperature laboratories are at a dis 
advantage in the meaningful exchange 
of significant research information. At 
the present time, the needed data 
simply do not exist. Above 1000°C 
there is very little usable data; be 
tween 2000°C and 3000°C the lack 
is even greater; above this range thett 
is almost nothing. And, unfortunately, 
very little data on the properties 
materials at these temperatures Can 
extrapolated reliably from the data # 

(Please Turn to Page 42) 
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miniaturization 





STATHAM MODEL P222 flush * 
diaphragm pressure transducers... 
for the measurement of absolute, 
gage. or differential pressures. 

IMENSIONS: .25” diam. x .47” long 
WEIGHT: 3 grams, approx. 


RANGES: 0-10 to 0-200 psia, psig, or psid; 


+5 to +25 psid. 

NON-LINEARITY & HYSTERESIS: 

Not more than +1% fs 
TRANSDUCTION: Resistive, complete 
bridge; Statham unbonded strain gage 








STATHAM MODEL AS52 linear 
accelerometer... 

DIMENSIONS: .32” wide x .35” high 
x .84” long 

WEIGHT: 8 grams, approx. 
RANGES: +5 to +100 g 
NON-LINEARITY & HYSTERESIS: 
Not more than +1% fs 
TRANSDUCTION: Resistive, 
complete, balanced bridge; Statham 
unbonded strain gage 


Statham’s line of miniature transducers for the measurement of pressure 
and acceleration are constructed to give accurate, reliable service 
in applications which demand critical space requirements. These rugged, 
laboratory-calibrated instruments are especially suitable for use 
in the supersonic aircraft and missile fields. 
If there are critical space problems in your instrumentation program, 
the requirement for accuracy and reliability need not be sacrificed...when you 
specify Statham. Our application engineers are always ready 
to help with your instrumentation problems. 


See you at Booth 944, I.S.A. Show, Sept. 15-19 


12401 W. Olympic Bivd., Los Angeles 64, California 
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lower temperatures. At the higher 
ranges, significant, but as yet umpre- 
dictable, effects may be caused by im- 
purities. 

Russia’s Journal of Measurement 
Engineering reveals facts which make 
the situation even more critical from 
a competitive point of view. They 
are apparently making routine calibra- 
tion of temperature measuring devices 
up to 6000°C, and they plan to extend 
this capability to 14,000°C by 1960. 
On the other hand, we at the National 
Bureau of Standards can routinely per- 
form direct high-temperature calibra- 
tions only to 2800°C, with certifica- 
tion to an accuracy of about 8°. 
Through extrapolation, and on a very 
limited basis, we can calibrate to 
4000°C, but there is additional loss 
of accuracy. We might be able to 
raise our capabilities to 6000°C on an 
extremely limited indirect basis, but 
we do not know at this time what 
the loss of accuracy would be. In any 
event, our capability for regular cali- 
bration is only 2800°C. A lack of 
controlled high-temperature sources 
restricts our services beyond that. 


On the occasion of an appropriation 
hearing before Congress last spring we 


described this very situation. Con- 
gress responded by ear-marking certain 
funds to make a start in overcoming 
this serious lack. At this time, how- 
ever, we have a major and growing job 
ahead of us for a full and complete 
answer to the challenge presented by 
Russian capabilities in this field. In 
view of the fact that the instrument 
industry must make available the 
necessary devices to solve the problems 
of high temperature technology and to 
provide measuring tools that need cali- 
bration, we may assume that Russia 
has made substantial accomplishments 
in this critical frontier area of science 
and technology. 


Needed: Better High-Pressure 
Measurement 


The area of high-pressure research 
is another field in which major instru- 
mentation and measurement problems 
remain unsolved. We have been very 
fortunate at the National Bureau of 
Standards in the past year in having 
the services of Dr. Leason H. Adams, 
former Director of the Geophysical 
Laboratory of the Carnegie Institution 
of Washington. After surveying the 
needs of science and technology in 





save time and money... ship\ 


$1,000,000 REMINGTON RAND UNIVAC TRAVELS 2,500 MILES — UNC 





From Remington Rand's Univac 
Division at St. Paul, a 30-ton 
‘electronic brain" was shipped in 
three big North American Vans 
to Bethesda, Md., then to Dallas, 
Texas, without major disassembly 
and without damage. (Left) rear 
view of one component part 
showing intricate wiring; (first 
right) operator's control panel, 
padded and anchored for smooth 
trip; (far right) front view of panel. 
Developed by North American, 
this method of handling delicate 
products eliminates crating, gets 
units into operation at big saving 
of time! 


a 








the field of high-pressure ic 


an 
Adams reported to the Borg 


there is an increase in high. 
research, and in the indus 
of high-pressure in the field of neil 


synthesis. Dr. Adams foresaw th 
possibility of super-pressure €ventualy 
producing additional new forms 
matter. Great attention will undo 
edly be paid to the transitions the 
take place only at high pressures 

Once again, as in the case of hig 
temperature, we foresee new scienti 
developments leading to industrial » 
plications and new products; and ong 
again, as in the case of high temper. 
ture, progress is being limited by , 
lack of physical standards of measur. 
ment, techniques of measurement, and 
instrumentation. Until these nees 
are met, the development of engine. 
ing data and the properties of m. 
terials at these pressures will be halted 
There has been some progress in pre. 
sure measuring and pressure-producing 
devices, but we must turn our atte 
tion to the mechanical and electri 
features of high-pressure instrume 
tation. During the next five yea 
the National Bureau of Standards 
pects to intensify its work in thy 
critical area. 
































“America on the Go” 
Hear Alex Dreier’s 
Salutes to Industry 
Every Sunday Evening, 
6:05 P.M. New York Time 
NBC-Monitor 


DOOR-TO-DOOR DELIVERY...UNCRATED...HIGH-VALUE PRODUCTS... EXHIBIT D! 
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Needed: Better Force 
Measurement 

A third area which would benefit 
from an intensified instrumentation 
research effort is direct force measure- 
ment. Our technology is now develop- 
ing thrusts for propulsion far above 
any level previously planned. Thrusts 
above a million pounds will be re- 
quired in the not too distant future. 
The 2900-pound satellite recently 
launched by the Russians certainly 
must have required a thrust of several 
hundred thousand pounds, perhaps as 
high as a half-million pounds. Even 
today, research facilities are being 
built in this country to study liquid 
propellants capable of thrusts up to 
two million pounds. 

It is certain that the military will 
require initial power developments be- 
yond our present capabilities for meas- 
uring with the necessary accuracy. The 
success of the initial stage of a ballistic 
flight is extremely dependent upon ac- 
curate control of the thrust; and, of 
course, the success of the entire flight 
depends upon the initial stage. In 
turn, effective calibration services are 
necessary for the devices which de- 
velop the controlled thrust. 

At the present time, calibrations are 
required which will certify a one- 


North American Van-= 


NCRATED! 


DOUBLE-CHECK THESE ADVANTAGES: 


VV Eliminates costly crating, uncrating. 

VV Saves disassembly and reassembly time. 
VV Door-to-door delivery; no drayage cost. 
VV Proved gentlest in Impact-O-Graph tests. * 


VV Prompt pickup, fastest service anywhere. 


ai 





findings. 


YCATED OFFICES AND LABORATORIES 


*Impact-O-Graphs placed with prod- 
ucts shipped via North American 
van showed far less shock and jar 
than other methods of transporta- 


tion. Coupon brings 


million-pound device to an accuracy 
of one-tenth of one per cent. I must 
report that these accuracies are not 
available today. In an effort to solve 
this problem, the Bureau plans to ex- 
tend its calibration services and hopes 
to provide direct measurement of load- 
cell systems and other devices up to 
one million pounds. This, of course, 
will require some expansion of our 
present dead-weight capabilities. 


Needed: Better High-Frequency 
Measurement 


Electronic measurement devices for 
use at ultra-high and microwave fre- 
quencies represent another area with 
great unresolved instrumentation prob- 
lems. Here again is the familiar pic- 
ture of new developments which are 
being restricted in their applications 
by a lack of adequate measurement 
standards, methods of measurement, 
and instrumentation. 

The Boulder Laboratories of the 
National Bureau of Standards surveyed 
the electronic industry about two years 
ago. The need for calibration services 
and standards was so great that, for 
many years ahead, we will place great 
emphasis on developing new and im- 
proved radio standards. The Inter- 
national Scientific Radio Union at their 
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12th General Assembly last year 
recommended an intensified national 
effort in the standardization programs 
of high-frequency and microwavc 
quantities, such as power, impedance, 
voltage, current attenuation, field 
strength, and noise. The Bureau's 
plans for the future will help meet 
these recommendations. However, at 
the present time, we know that some 
current research and development pro- 
grams, as well as operating activities, 
are being restricted because we have 
not advanced far enough in this field 


THE SOVIET CHALLENGE 


I have described some _ recent 
Russian achievements in the field of 
high-temperature technology. This is 
only one part of a much broader pic- 
ture of international technological 
competition. The instrumentation in- 
dustry has a great role to play in 
this competition, because technologi- 
cal progress requires a sound founda- 
tion, a dynamic competence in in- 
strumentation and the science of meas- 
urement. The Soviet Union, in a five- 
year plan to raise the level of national 
production and thus challenge Ameri- 
ca’s present economic supremacy, is 
making a determined effort to increase 

(Please Turn to Page 44) 





Phone Your North American Van Lines Agent Now. 
He’s listed in the Yellow Pages under “Movers.” Or 
send coupon below for details of High-Value Prod- 
ucts and other North American specialized industrial 
services, and “Wife-Approved” moves for transferred 
North American Van Lines, Inc., World 
Headquarters, Fort Wayne, Ind., North American 
Van Lines Canada, Ltd., Pickering, Ont. 


Clip this Coupow! 
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bee Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 








VISIT US AT BOOTH 1217 
AT ISA EXHIBIT, SEPT. 15-19, PHILADELPHIA 


or 


Patented in the U.S.A. and in foreign countries 
2294869 


: U. S, Patents: No. 21934, 


Th€ tension in the stain- 
less stee! hair spring 
maintains smooth, con- 









contact 
the cam facing and the 
helicoid roller. 


The roller is stainiess 
steel with a highly pol- 
ished helicoid surface. 


The roller pivot is bal! 
shaped. and rides on a 
graphited Bakelite disc. 


t 


The hairline pointer ad- 
justment screw is stain- 


less steel. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 









Standard bushings are 
graphited Bakelite. 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


The Chemical 
Gage 

The Helicoid Chemi- 
cal Gage has a guar- 
anteed accuracy of 
plus or minus 1%. It 
is applicable for work- 
ing pressures from 30” 
vacuum to 5000 p.s.i. 
and temperatures to &4 4 
400° F. It is particularly suitable 
for chemicals and other viscous 
fluids which might clog or corrode a 
Bourdon tube. Pressure and/or 
vacuum is transmitted directly to 
the indicating gage element through 
deflection of a Teflon or Kel F seal- 
ing diaphragm. 








For complete information on 
the Helicoid line of gages write 
for Catalog G-52 







” Tubes built for 
millions of 
pressure 


pulsations 

To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


Helicoid gives you all these features at prices that 


are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 











& 929-C Connecticut Avenue * Bridgeport 2, Connecticut raat 
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its measurement capabilities. This 
competence will raise the technologi. 
cal level of their instrumentation jg 
dustry, and the results will ulti 
have great effects in the production 
lines of their factories. Taking the 
Russian’s statements at face value and 
their plans, programs and goals appea 
to be well thought out, they are placi 
great emphasis and a large effort jg 
these areas. 


From the Soviet Union's own de. 
scriptions of its programs, one thj 
stands out: the essential role of meas. 
urement and instrumentation in the 
technological development of the ng 
tion is a concept which appears fully 
understood and appreciated in Russia 
The Committee on Standards, Meas. 
urements, and Measurement Apparatus 
of the USSR, which incidentally, 
represented on high government 
levels, directs five major research ip 
stitutes devoted solely to research and 
development in the measurement and 
instrumentation sciences. At the nex 
level, more than 100 calibration cen. 
ters, located throughout the entire 
Soviet Union, offer calibration services 
to industry, enforce precision stand 
ards, and bring benefits of research 
directly to bear fruit in industry. Thus 
there appears to be a strong chain of 
measurement from research laboratory 
to production line. 


Certainly the readers of the ISA 
Journal are aware of the implications 
of the Soviet challenge. Of all the 
professional and scientific groups, you 
are in the best position to foresee the 
effects of such a program upon any 
nation’s technological future. Here ia 
the United States we do not dog 
matically enforce precision throughout 
the economy, nor do we wish to. lt 
stead, cooperation between industty 
and government in recognizing needs 
and this same cooperation in generat 
ing programs to answer these needs 
are what we seek. 


The National Bureau of Standards 
will expand its standards research and 
measurement programs to do its pat 
in meeting the challenge from abr 
but the instrumentation industry must 
carry an even greater responsibility; © 
strengthen its measurement f 
and development program and to & 
tend precision to America’s productiol 
lines. In the field of instrumentatiot 
and in the science of measurement 
the great competition will be wa 
through the joint efforts of industf 


and government. 
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) NEW BOOoKs— 





Measuring Instruments, 


— E. H. W. Banner. 


Second Edition, 
496 pP-» $7.95. 
Written for the instrument engi- 
neer, user and advanced student, this 
book is a broad survey of the princi- 
les of electronic instruments, their 
rincipal types and component devices. 
(Order from The Macmillan Co., 50 


‘ 


Fifth Ave., New York 11, N. Y.) 


Introduction to Electromagnetic Engi- 
neering, Roger F. Harrington, 312 
pp., $8.00 . 
This text was designed as an introduc- 
tory study of electromagnetic theory 
at the first year graduate level. 
Physical concepts are used in place 
of abstract mathematics wherever pos- 
sible, but a knowledge of calculus and 
circuit theory are presumed. (Order 
from McGraw-Hill Book Co., Inc., 330 
West 42nd St., New York 36, N. Y.) 


Automatic Control: Principles and 
Practice, Werner G. Holzbock, 258 
pp., $7.50. 


Practical results of scientific research 
on control systems in nonmathematical 
terms, the book allows the reader to 
understand design and application of 
control systems for automatic proces- 
ses more readily. Material is con- 
cerned with practical concepts rather 
than theory. (Order from Reinhold 
Publishing Corp., 430 Park Ave., New 
York 22, N. Y.) 


Basics of Digital Computers, John S. 
Murphy, 3 Volumes, $6.95, set. 


Three volume set makes understand- 
ing and mastering the basics of ele-- 
tronic digital computers easy. Volume 
I takes up development of computers 
and basic theory. Volume II discus- 
ses circuits, typical types of signals, 
magnetic cores, etc. Volume III, 
handles large system aspects of com- 
puters. (Order from John F. Rider 
Publisher, Inc., 116 West 14th St., 
New York 11, N. Y.) 


Automatic Control Technology, Pro- 
ceedings of the Heidelberg Meeting, 
a 25-29, 1956, 483 pp., 


A collection of papers on feedback 
control delivered during the Heidel- 
berg meeting and published in the 
ae in which they were de- 
ered, Excellent integration of 
theory and practice. (Order from In- 
struments Publishing Co., 845 Ridge 
Ave., Pittsburg 12, Pa.) 
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Now in full production, these completely new tubeless potentiometer 
strip chart recorders are ready to go to work for you. 


Get these features in all standard models at no extra cost: 


e Transistorized Amplifier 

e Printed Circuits 

e Dial 5 Chart Speeds 

e Chart Tearoff Strip 

e Automatic Standardization 

e Standardizing Indicating 
Light 

e Built-in Chart Saver 


e Plug-in Construction 
e Separate Chart Re-Roll 
Motor 


e Infinite Resolution Slide 

Wire 

e Eleven Inch Calibrated 

Chart Width 

© Will Mount in 19 Inch i 
Relay Rack 


Yours are ready! For data or demonstration, write for Bulletin M 
or phone your West representative listed in the Yellow Pages. 
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ASCO SOLENOID VALVES ARE ENGINEERED | 
TO MISSILE GROUND SUPPORT REQUIREMEN]: 
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Tight Shut-Off at Pressures to 3000 PSI 
Temperatures to Minus 350°F. 


ASCO now brings you a family of solenoid valves, specially 
designed for missile applications with tough environmental or 
operational requirements. Two, three and four way valves are 
available with standard, explosion-proof or watertight sole- 
noids; sizes range from %” through 2)4”. Fluids handled in- 
clude air, liquid oxygen, helium and nitrogen (liquid and 
gaseous). Valves can be supplied with continuous duty coil 
windings for 24 volts D-C, and for any other commercial volt- 
ages required. All types are packless (hermetically sealed), 


providing tight shut-off, with no external leakage to atmosphere. 


Two Way Valves... normally open or normally closed, easily 
handle fluids at pressures to 3000 psi, temperatures to -350° F, 
Valves are stainless steel with teflon discs; most sizes are avail- 
able with AN connections (Main II]lustration-Bulletin 8223X). 


SEE US AT THE 
ISA SHOW 
BOOTH 1247 


= aaitomatic Switch Co. Mee OA 


Three and Four Way Valves. . . are suitable for pilotiy 
cylinder operated valves. Three way valves are also utilis! 
for controlling single acting cylinders, and diaphragms; fw 
way valves are used for controlling double acting cylindes 
Unique poppet type seats and discs assure tight seating @ 
pressures to 750 psi, temperatures to -65° F. Valve shown bel 
(Bulletin 8344X) is suitable for 4 way applications, or maylt 
used for 3 way installations by plugging one cylinder connectitt 
=a Proposals are submitted upon rectif 
. rt of specifications—or an ASCO Enginet 
can help you in solving your ground 
support valving problems. 
For additional information on ASd 
Solenoid Valves for Missiles, write it 
Publication V5056. 
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Instrumentation Comes of Age 


Practically every event in our daily existence is proof that science and engineering lie at 
the center of human activity. They are keys in the dramatics of space. They are the dynamic 
forces in international relations, They are weapons in political and economic war. The food 
we eat, our shelter, our transportation and our communications are products of progress in 
science and engineering. 


Measurement is the common denominator of all science and engineering. The most tangi- 
ble form of measurement progress is instrumentation. The whole of technology depends on 
our ability to apply science through instrumentation. It must be considered in a broad sense 
—for it is more than measurement alone. It embodies systems and their dynamics, theory of 
information handling, the concept of feedback, the use of automatic control, plus probability 
and statistics. Instrumentation is a prime means in opening new avenues of scientific explora- 
tion; it is the vital link between theory and reality; it is the brain and nerve system of indus- 
trial production. 


The role of instrumentation cannot be over-emphasized. It has come of age—a mature and 
independent science and profession. Fundamentally, instrumentation is the science of devices 
and techniques of measurement and observation, the providing and processing of information 
and rendering of decisions. Decision depends on information, and information is the product 
of measurement. 


In basic research and development there is an intensive effort to devise and package precision 
instruments for the observation and measurement of physical phenomena. In this area in- 
strumentation is regenerative, because the new instruments may open new areas of scientific 
exploration and in turn these new areas may lead to new and improved measuring devices. 
In industrial research, instruments are the basic tools used to develop new materials. The de- 
termination of material properties, physical caracteristics, specifications, and environmental 
reactions are dependent upon instrumentation. In production, precision instruments have be- 
come major assets in higher output of highly-uniform fioods. The great attention which auto- 
mation has received is principally due to the opportunities opened by new developments in 
instrumentation. In terms of dollar volume, industrial instrument manufacturing has increased 
about 400% in the last 10 years. In 1958 it is expected to exceed $7 billion. 


Instrumentation is associated with some of the more spectacular aspects of scientific progress 
in the field of satellites and space exploration. It has brought a revolution in defense think- 
ing. The Soviet Sputnik is a virtual space laboratory filled with high-quality precision instru- 
ments for measurement and observation. No modern defense weapons make sense which 
do not take advantage of the latest advances in instrumentation. 


The great changes in our economic and political systems during the past 25 years are due pri- 
marily to advances in instrumentation. Continual progress in instrumentation and all sciences 
is absolutely essential to the existence of democratic society. Science can no longer be con- 
sidered a desirable element—it is now a critical element of survival. 


ae 


Editor 





September 1958, Vol. 5, No. 9 












68 








> Transistors 
in Instrumentation 








"A tiny device that serves nearly all the functions 
of a conventional vacuum tube, and holds wide promise 
for radio, telephone and electronics, was demon- 

strated yesterday by the Bell Telephone Laboratories 


scientists who developed it. 
-"—-—New York Herald Tribune, 


Sistor.. 


Known as the tran- 
July 1, 1948 


The above news clipping reminds us that it’s only 10 years since Bell Tele- 
phone announced their development of the transistor. Hailed as ‘one of 
the most significant inventions of man”, it’s obvious by today that this tiny 
device holds amazing promise for electronic instrumentation. For those 
instrument workers who have not kept up with this fast-changing 
subject, your ISA Journal presents in the following 12 pages an easy 
short-course, ‘Transistors in Instrumentation’ —What They Are—How 
They Are Used—What They Can Do—Their Present and Future Status. 


PART I. 


TRANSISTORS and some types of diodes depend on 
physical and electrical characteristics of the “semi-con- 
ductor” materials. The latest AIEE definition of a semi- 
conductor is: “An electronic conductor with resistivity in 
the range between metals and insulators, in which the 
electrical charge-carrier concentration increases with in- 
creasing temperature over some temperature range. Cer- 
tain semi-conductors possess ¢wo types of carriers: nega- 
tive electrons, and positive holes.” 


*Much of the materia! for this review was taken from a Minneapolis 


Honeywell Regulator Co. technical bulletin by LeRoy A. Griffith, 
Chief Engineer, semi-conductor roducts Division, Minneapolis, 
Minnesota. 


WHAT ARE TRANSISTORS?* 





Keep in mind the following discussion that: 

1. Semi-conductor resistivity is in the range between 
metals and insulators. 

2. The ability of a semi-conductor to conduct a 
electrical current (carrier concentration) depends 
on its temperature. 


HOW TRANSISTORS WORK 


The basic materials used in transistors are indium 
(In) with a valence of 3, germanium (Ge) with 4 
valence of 4, and antimony (Sb) of valence 5. Other 
materials such as gallium, silicon, and arsenic also ate 
used. Figure 1 schematically represent a pure getmati- 

um crystal with all its bonds satished. 























Very little conduction would occur it 
such a pure crystal and resistivity would 
be high as there are no impufitis 


Figure |. Pure germanium (Ge) plus 
antimony (Sb) yields Negative - hin 
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the Positive-type. 
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available to act as charge carriers. When we add anti- 
mony (Figure lb), an occasional antimony atom re- 

ces a germanium atom leaving one unsatisfied bond, 
because it has a valence of 5 instead of 4. This material 
is then called “Negative” or “N-type”: it is more nega- 
tive than the pure germanium, because the antimony 
makes electrons available for conduction. Concersely, 
when we add indium, which has a valence of 3, we have 
ewer electrons available and a “hole” is said to exist. 
(Figure 1c) This is “positive” or “P-type” germanium. 
You may think of the “holes” as “receptacles” into which 
electrons can “drop” and temporarily remain in their 
course through the material. The addition of these im- 
purities to the pure germanium is called “doping”, and 
the amount of doping controls the resistivity of the 


material. 


Diode Action 

Now, when we combine P and N materials (as de- 
scribed later), we have what is known as a “P-N junc- 
tion.” This gives diode action, which means it will 
conduct in one direction and not conduct in the reverse 
direction. Figure 2 shows what happens when we con- 
nect an external battery (— to P, + to N) across a 
P-N junction. With the switch open (Figure 2 top), 
the distribution of charges is uniform and basically un- 
disturbed. If we close the switch (Figure 2 bottom), the 
charges rush toward the battery and leave the central 
region without charge. This results in a very-high 
resistance, and very little current flows. Now, if we 
reverse the battery (Figure 3), the charges will move 
toward the junction and be neutralized. This flow of 
charges is supplied by the battery, resulting in a low 
resistance and high current. If the amount of P and N 
doping is the same, the current flow is uniform and 
equally carried by both the positive and negative 
charges, with all charges neutralized or combined. How- 
ever, if one material is heavily doped as compared to 
the other, it will carry over into the low-doped material 
(Figure 4). 

Thus, by varying the amount of doping, we can 
change the characteristics of the junction and the degree 
of efficiency with which it will conduct or cut off elec- 
tric current flow. 


How Transistors Conduct 


If we take a slice of N-type germanium only a few 
thousandths of an inch thick, sandwich it between slices 
of P-type material (Figure 5), and connect batteries as 
shown, the positive charges in the left-hand P material 
and the negative charges in the center N material are 
crowded toward the PN junction, giving the action of 
recombination. This results in low resistance and high 
current flow. We call this left-hand P material the 
emitter”, because it is heavily doped and emits charges 
to the N material very readily with only a small voltage 
being applied. This N material, the filler in our sand- 
wich, is called the “base.” 

On the right side (Figure 5), the positive charges 
Move toward the negative battery terminal and out of 
the transistor. This creates a lack of charges near the 
NP junction which acts to collect any additional charges 
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Figure 3. Forward conduction, equal P-to-N doping. 
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FORWARD CONDUCTION WITH HIGH P-TO-N DOPING 
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“Figure 4. Forward conduction, high P-to-N doping. 
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Figure 5. Conduction through a PNP (positive- 
negative-positive) transistor. 
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that may cross over from the left side (emitter). We 
call this right side the “collector” because it collects 
some of these charges in the center region. Transistor 
action is primarily the control of this current flow from 
the emitter to the collector by changing the current in 
the center region or base. 


HOW TRANSISTORS ARE MADE 

Raw germanium—already 99.99% pure—is further 
purified by progressive melting in a neutral atmosphere, 
known as “zone refining,” and similar to the action that 
occurs in a petroleum still. The impurities are soluble 
in the liquid germanium and are pushed forward with 
the molten zone as it progresses down to the opposite 
end of the ingot. Thus we end up with virtually all 
the impurities at one end of the ingot, which is cut 
off, leaving pure germanium in the rest of the ingot. 
“Pulling” the Crystal 

To the pure germanium being melted in a crucible 
in a controlled atmosphere is added an exact amount of 
antimony (N-type material). Then a small seed crystal 
from a previously-made pure crystal is attached to the 
pulling rod and touched to the surface of the molten 
germanium in the crucible. This is gradually pulled 
away and results in the growth of a much larger crystal. 


PART Il. 


Common Base Circuit 


ONLY WHEN WE CONNECT voltages and imped- 
ances to the transistor in an actual circuit, do we begin 
to see its usefulness (Figure 7). Note that the small 
letters in these figures indicate a-c values, and the capital 
letters indicate d-c values; also, that the output current, 
ic adds to the base current ip, to equal the input current 
ie. This results from the negative charges flowing into 
the base to reduce the current flowing between the 
emitter and the collector. This connection is called 
“common base” because the base is common to both 
the emitter and collecter currents, and the difference in 
the emitter and collector currents forms the base current. 
This gives a very simple relation between collector and 
i 


emitter currents, a — The value of a is con- 





Ie 


stant for a given value of collector current, but varies 
over a wide range with various values of collector cur- 
rents. The quantity a has been called the “amplifica- 
tion factor” in small transistors. It represents a current 
loss, but the associated differences in collector current 
and impedance compared with the emitter current and 
impedance makes possible a voltage and power gain. 

The practical relation between current and amplifica- 
tion can be explained in terms of the average value 
“A” of a over the range of collector currents being 
considered (Figure 8). The value of a decreases as the 
input current I, increases. The current relations between 
the input and output for any range of current swing 
within the rated limits is: 


HOW ARE TRANSISTORS USED? 
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This crystal is then sliced 
by diamond saws into very 
thin wafers or “dice.” 


A graphite fixture is 
used to hold the germani- 
um dice and indium pel- 
lets while the whole fix- 
ture is heated in a continu- 
ous oven. This results in 
the indium alloying with 
the germanium to form a 
“P-N-P” transistor. 


The resulting assembly 
represents the transistor 
functionally, and can now 
be tested for transistor 
performance. Wires are 
attached to the three 
points of the assembly and 
the whole is hermetically 
sealed into a housing ( Fig- 
ure 6) which also pro- 
vides a method for mount- 


ing. 





Figure 6. Exploded 
view of an early design 
of germanium transis. 
tor. 














The quantity I.. must be considered in d-c equations 
(Figure 9). This is the output current that flows with 
mo input, and represents a real problem to the circuit 
designer, because it is useless and increases with tem- 
perature. The leakage current I.o (Figure 9) is made up 
partly from the current that results from the stray of 
random charges in the material. This portion is largely 
independent of collector voltage V.. In addition, there 
is a d-c value that is linear with V,, which can be made 
up of d-c leakage across the surface of the edge of the 
junction, and through the junction. The total leakage 
current at low voltages is the sum of these two currents. 
(Note in Figure 9, that I.o is on a Jog scale compared 
to the temperature). 

The application of Io and A in establishing the d« 
relations in a common-base connection is shown if 
Figure 10. In low-power transistors, such as 50 mw 
collector dissipation, there is no particular problem of 
heat disposal. But high-power transistors deal with 
amperes instead of milliamperes, and their operating 
characteristics vary through such wide limits that you 
must consider their complete characteristics in designing 
and testing. 


Common Emitter Circuit 


A second, more frequently used transistor connection 
is the “common emitter” circuit, where the emstter & 
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COMPARISON OF TRANSISTOR CHARACTERISTICS 
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<ommon to both the input and the output currents. 
(Figure 11). The transistor operates the same as with 
the common-base connection, obeying the requirement 
that all current that enters it must leave the transistor. 
This circuit makes it easier to see current amplification. 
The meaning of a remains the same, but a new quan- 
tity 8, expressing the relation between the input and 
output currents, is much more useful (Figure 11). This 
circuit shows how a small base current can be used to 
control a large collector current. This control of the 
emitter-to-collector current by feeding charges into the 
base is the real meaning of the three-element transistor. 

The measurement of current application B = — he 

Ip 


is complicated by the d-c current, the leakage current 


PART Ill. 


NOW WE COME to the most interesting part of the 
story about the “electronic revolution” transistors are 
causing—their present advantages and potential useful- 
ness. 





WHAT CAN TRANSISTORS DO? 














TABLE I: PERFORMANCE COMPARISON: 
TUBE VS. TRANSISTOR 

ae | pues tories 8 ~ Total % % 

| Power Power Effi- Dis- | db 
Unit Circuit oe Dissip. ciency | tortion Gain 

ae * Triode : wa a ; 
6L6 | Cathode | 1.3w | 16.2w* | 7.8 6 28 
Bias 

| Common } 4 Pal 
2N57 | alee 1.3w 2.73 w 48.0 5 30 
2N57 | = | 5.5w 10.9 w 50.0 | 10 15 











*Tube filament power — 
tion. (Data from RCA Tube Manual) 
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5.67 w was included in the total dissipa- 











Figure 15. Thermistor Thermometer. 
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Figure 16. Thermocouple Pyrometer Modulator. 




















I.o, and stray a-c current (noise) that sometimes prove 
difficult to separate from the useful signal. 

The meaning of leakage current I.. is different ip g 
common-emitter circuit, and is called I’. It is still 
defined as the output current when the input current jg 
zero. But, since the injection of charges from the emi. 
ter affects the resistance of the collector junction, the 
amplification of the transistor enters into the deter. 
mination of the I’.. value (See Figure 12). 

The d-c current in the common-emitter circu‘) cap 
be expressed in terms of the average value of a and g 
over the range of collector currents involved. This ayer. 
age of £ is called “B”, and is shown in Figure 13. The 
relation between the three d-c currents [,, [,, and |, 
expressed in terms of A, B, and I, are shown jp 
Figure 14. 





Advantages of Transistors 


1. Low Power Consumption—direct result of the 
transistor’s “cold” emission of electrons. Here, transis- 
tors have uncontested superiority over electronic vacuum 
tubes, in weight, size, power-supply, add heat produc. 
tion. Example: first transistorized hearing aids were 
marketed in late 1952. By 1955, no tube-operated aids 
were left! The reason here is simple: battery power 
costs 10,000 times more than power from your light 
socket! 

2. Low Anode Voltage—only 10 to 15 volts, com- 
pared to the 100 to 300 volts required by tubes. This 
shrinks power supplies to a fraction of their former 
weight and size. 

3. Miniature Size. The transistor itself is miniature— 
as little as 1/10 the size of the equivalent vacuum tube. 
This miniaturization is being carried to almost unbe- 
lievable lengths: last May, Swiss Phillips AG of Zurich, 
announced their OCS7 transistor—only 5/32” long by 
¥g” diameter! 

4. Long Life—which is but another way of saying 
greater reliability. Since unreliability has been the chief 
deterent to wider use of electronic instruments in indus- 
try, the transistor will unquestionably pave the way 0 
universal industrial acceptance of electronic instrumen- 
tation. 

5. Low Cost. Basically, the transistor is a very simple 
device, far more so than the simplest vacuum tube. Once 
the tricky mass-production problems of extreme material 
purity and delicate assembly are licked, prices of tram 
sistors should tumble well below even the cheapest 
tube—which reached its all time bottom of 33c each 
wholesale, about 1954. In anticipation, one high-placed 
industry spokesman recently predicted “the 25c trai 
sistor!” 


Efficiency: Transistor vs. Tube 


To point up the transistor advantages, consider Table 
I which compares the 6L6 tube—a very-common, beat 
power type—with a type 2N57 power transistor. The 
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6L6 takes 5.67 watts to heat its filament. And to get 
13 watts of usable power out of it, we have to dissipate 
162 watts, Efficiency: 7.8%. But the 2N57 transistor 

(an old model) takes only 2.7 watts to get the same ¢ ics 
power output. Efficiency: 48%—over 6 times better O- 25 ma 
than the tube! And, we can actually get up to 5.5 
watts out of the transistor with 10.9 watts input, for an 
eficiency of 50%, if we keep losses low. So, besides 
being much smaller, the transistor is very much more 


efficient. 
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Some Typical Instrument Applications 

Transistors can be used to do all of the tasks done Figure 17. Switching Circuit. 
by vacuum tubes in d-c and low-frequency control sys- 
tems, As illustration, consider the following five basic - 
instrument circuits which can be used to measure and 
control industrial process variables. 

1. Thermistor Thermometer (Figure 15). A change %, Re Ce, OG PROVEE 
in thermistor resistance, due to a temperature change, is STABLE BIASES, Ry PROVIDES 
amplified by the transistor and the meter reads the cumnanmnent: -auiaadaad 
temperature. 

2. Thermocouple Pyrometer (Figure 16). This is a 


















VARIABLE 
INDUCTANCE 











similar circuit, using a thermocouple. Here, a-c signal . 
applied to the transistor through a thermocouple changes 
the gain of the transistor. The a-c output is propor- 





Figure 18. Transistor Oscillator. 


tional to the temperature at the thermocouple. With these great advantages of transistors understood, 

3, Elecromic Switching (Figure 17). In this switch- it is clear that the ‘transistor revolution’ in industrial and 
ing operation, a very-small input voltage controls a military instruments has just begun. And it’s safe to say 
current of 800 milliamperes or larger, depending on the that all major instrument makers are now hard at work 
rating of the output transistor. We now have tran- developing transistorized electronic instrument systems. 
sistors which control up to 15 amperes at 30 volts— Thus, we believe, it will be but a few years until their 
a power of 450 watts! features of high-speed, reliability, low-cost, low-mainte- 

4. Transistor Oscillator (Figure 18). Here, transistor nance, and miniature size, will make the all-electronic, 
is used to generate frequencies to send over wire or fully-transistorized instrument systems as common 
tadio circuits. The adjustable coil changes the fre- throughout industry as are the pneumatic systems today. 
quency. So, if the coil is actuated by a Bourdon tube or And, the resulting volume production, plus the lower 
bellows, we have a variable frequency transmitter whose costs of their safe, low-voltage, color-coded wires, in 
frequency is proportional to some process variable, such water-proof telephone-type cables, will bring the in- 
as pressure or flow. stalled costs of electronic control systems below those for 


5. Typical Amplifier Stage (Figure 19). This circuit present-day pneumatic systems. 
shows a transistor as an a-c amplifier, such as would be Truly, then the electronic revolution in industrial 
used for amplifying control signals to operate indica- instruments and controls is at hand, and the tiny tran- 
tors, recorders, and controllers. sistor is its instigator. 


























Figure 19. Typical Tran- cna | : 

sistor Amplifier Stage. 

(Common emitter connec- 

tion, transformer coupled). R,, Re, Rar PROVIDE BIAS STABILIZATION FOR 
VARIATIONS IN ico WITH TEMPERATURE 





Ry- PROVIDES INVERSE FEEDBACK FOR < 
GAIN STABILIZATION 


Cs- PROVIDES AC BY PASS OF Re 


R4-Cy- PROVIDE, IN ADDITION TO ABOVE, 
FILTERING OF DC POWER SOURCE 


Ca- TUNES PRIMARY OF Te ‘ _ 
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PART IV. THE STATUS 





OF TRANSISTORS IN INSTRUMENTATION*— 


ALTHOUGH RESEARCH into semiconductor prop- 
erties has been active for over 125 years, beginning with 
Michael Faraday’s 1833 experiments on the negative 
resistance properties of crystals, it has been only 10 
years since intensive exploration began of their power 
amplifying possibilities. The products of this research, 
the today’s semiconductor diode and transistor, are in- 
creasingly replacing the more widely understood vacuum 
tube in modern instrumentation. 

To expand this point, a comparison will be made 
between semiconductors and vacuum tubes with respect 
to stature and growth. Three special development areas, 
which form the basis of data-reduction systems, have 
been singled out for discussion—commutation, ampli- 
fication, and conversion. I will discuss the limitations of 
transistors in these areas, the steps taken to overcome 
them, and the results obtained. 


Vacuum Tubes vs. Transistors 


Table I summarizes the status of vacuum tube and 
transistor technology. Regarding Point 1 of the Table, 
although much research into semiconductors proceeded 
during the 1920's, it was not until W. Shockley, J. Bar- 
deen, and W. H. Brattain correlated experiment with 
quantum mechanical theory, in the period from 1947 
to 1949, that transistors came of age. Much of this 
was made possible only by the knowledge gained dur- 
ing World War II of the fundamental properties of 
germanium and silicon. 

The number of types of transistors is small compared 
to that of vacuum tubes; however their rate of increase 


*by Dr. D. J. Gimpel, Director, Computer Systems Department, 
Panellit, Incorporated, Skokie, Illinois. 





TABLE |. COMPARISON OF STATUS OF VACUUM TUBES 
___AND TRANSISTORS _ 
| VACUUM TUBES | 


TRANSISTORS 








Bell 
Labs began intensive 











1. Age | Fleming Valve, 1904 research in 1947 
2. Type No’s. | 18,500 Over 500 
1957 Total: 500,000,000 | 1957 Total: 28,750,000 
3. Production 1985 Prediction: | 1965 Prediction: 
(Units) 509,000,000 400 000,000 
4. Average | 
Cost 1956: $0.80/Unit | $957: $2.43 
5. Maximum } 
Power #5831, 650,000 w | Delco 2N174: 1000 w 





6. Minimum *6BQ7, 1/6 uu 








Power 203 me Approx. 10-" watts 
7. Power Ratio 1955: 19 6:13 @#©= ||| 
@. Life | | 10,000 hrs ‘Predicted 1,000,000 hrs 
oz os Useful 0-1000 Mc 
9. High Fre- Predictions to 


quency Limit Magnetron: 10,000 Mc 


10. Temperature 


17,000 Mc 








Limit a 250°C in silicon 





is large, and transistor production is increasing two » 
three times each year. Although the unit production 
of transistors is now less than 10% of vacuum tubes, te. 
liable observers predict that by 1965 the unit produc. 
tion will be equal with vacuum tubes, largely scheduled 
for the replacement market. 

Note that companies now dominating semiconducty 
production are not the same as those dominating 
vacuum tube manufacture, but include some telatiye 
newcomers. In order of dollar volume, as tabulate 
in a recent Fortune magazine report, the major semj. 
conductor manufacturers are: 1. Texas Instrument, 2 
Transitron, 3. General Electric, 4. Sylvania, 5. Hughes 
Aircraft, 6. Raytheon, 7. Philco, and 8. RCA. 

The power and voltage range of vacuum tubes com. 
pletely embraces that of transistors, from a fraction of 
a micro-micro watt to almost a megawatt in vacuum 
tubes, while transistors range from approximately 10™ 
watts to the Delco 2N174 with an upper switching limit 
of 1 kilowatt. The power-ratio of vacuum tubes thus 
includes 19 orders of magnitude, and transistors 14 
The voltage-range of transistors is approximately one 
order of magnitude less than vacuum tubes with regard 
to both the upper and lower limits. For example, the 
upper limit of transistor operation ranges from 25 t 
100 volts, and the lower limit, determined by the st: 
bility of their characteristics, is in tens of millivolts 
Transistor voltage range thus is approximately the same 
as for a vacuum tube, except in absolute level. It is this 
latter property that makes transistors particularly ap 
plicable for low-level work. 

Vacuum tubes now have a distinct advantage: theit 
cathode structure can be made as large as desired, where- 
as in a transistor, the emitter must be constructed with 
out defects; otherwise the number of useful charge 
carriers is decreased, thus limiting its size. The produc 
tion of transistors now requires the highest degree of 
metallurgical control. Advances in metallurgical tech 
niques and instrumentation will almost certainly it 
Crease transistor power ratings. 

With regard to life: predictions based upon vacuum 
tube statistics indicate that a transistor with high quality 
hermetic sealing, and with closely controlled production 
characteristics, should have a mean life of 1,000,000 
hours. 

Silicon transistors have broken the temperature bar 
rier, permitting operation up to 250°C. Other materials 
including those used in vacuum tube cathodes, exhibit 
transistor action and hold the promise of extending 
the temperature limit still further, with at least one & 
periment reported at 1000°F. 

Silicon was more commonly used than germanium i 
rectifiers. However, the high degree of crystal pulilf 
required of transistors was much more easily met bf 
germanium. Only recently have manufacturing ted 
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ues been extended to the point where silicon tran- 
sistors can be produced with uniform characteristics. 

Silicon has a much higher work function than ger- 
manium: 1.12 electron volts as compared to the latter's 
0.71. As a direct consequence of this, the I... of silicon 
transistors (equivalent to grid current in a vacuum tube, 
in that it limits low-level operation) is three or four 
orders of magnitude less than that for germanium. I 
shall consider the importance of this in discussing ampli- 


niq 


fiers. 
Transistors as Commutators 

Signal commutation traditionally has been done mech- 
anically, by rotary-contact or mercury-jet switches at 
speeds from 1000 to 10,000 samples per second, by re- 
lays up to 400 per second, and crossbar and stepping 


‘switches up to 40 per second. One of the first analyti- 


cal investigations of transistors as Commutators was re- 
ported by R. L. Bright ( 1955 AIEE Transactions). This 
was followed by other articles principally by A. P. 
Kruper in the same journal and by Dorsett and Searcy 
(March, 1957, IRE Convention). A good summary 
appears in the Handbook of Semiconductor Electronics, 
edited by L. P. Hunter and published in 1956. 

Two types of semiconductor commutators have been 
extensively investigated. The first, the diode bridge, is 
shown in Figure 20. The upper switching limit is estab- 
lished by the breakdown potential of the diodes and can 
range from 20 to 50 volts. Carrier frequencies of as 
high as 10.7 megacycles have been reported, with a null 
voltage as low as several millivolts. Signal-to-noise 
ratios have been obtained as high as 8000:1 in silicon, 
with a practical dynamic range of 60 db. 

Although the bridge can be made extremely sensitive, 
responding to 10° amperes, its linearity is about 1%, 
and its extension to the microvolt region has not been 
successful. 

Transistor switches, the second type, appear in four 
forms: a unidirectional and bidirectional switch equiva- 
lent to a form A contact, and the same two types equi- 
valent to a Form C (Figure 21a). 

A negative bias of one volt on the base cuts an NPN 

transistor off: the output current is small and essen- 
tially independent of voltage. simulating an open switch. 
A positive voltage on the base causes the transistor to 
have a relatively low resistance from collector to emit- 
ter. 
_ It has been found that, if the transistor is operated 
in the inverted condition with the collector common to 
the base and emitter, the magnitude of the residual cur- 
rent and voltage will be at least 1/10 less than that 
for the normal condition. Typical values are 40 micro- 
amperes for the normal, and 1 to 2 microamperes 
for the inverted current. The normal voltage is from 
10 to 40 millivolts, which is reduced to 0.5 to 1.5 milli- 
Volts in the inverted connection. Thus, switching opera- 
tion can be extended to the microvolt region. 

A typical Circuit, equivalent to a form A contact, is 
comprised of two transistors, and can conduct in both 
directions with conduction controlled by a keying volt- 
age. In this circuit (Figure 21), the equivalent bat- 
tery and current generator, V, and I,, of each transistor 
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INPUT 
LOAD 


| Brees 7 


KEYING SIGNAL 
PROPERTIES 
maximum input signal: 20-50 volts, limited by 
break-down potential 
of diodes 
null voltage: as low as 1 mv 
carrier frequency: as high as 10.7 Mc 
signal-to-noise ratio: as high as 8000:1 
in silicon 
dynamic range: up to 60 db 
linearity: 1% 
stability: 10° watts 
sensitivity: 10° amperes 














Figure 20. A diode bridge modulator. 


are in opposition. Thus, only the net unbalance of two 
similar transistors appears at the output as an error. 
Careful selection of transistors can result in matching to 
within 25 microvolts over the range —5SO to +90°C. 
Dorsett and Searcy report that the switch of Figure 21 
has an equivalent circuit (unbalanced) of an ideal 
switch in series with 10 to 15 ohms. The effect of the 
0.2 millivolt battery can be eliminated by external 
means; and the error contribution of the current genera- 
tor is small due to the shorting action of the switch. 
This switch has approximately a 10,000:1 ratio of 
opened-to-closed resistance, permitting parallel opera- 








tion of 10 to secure a 1,000:1 ratio. 
1 
' OUTPUT 
! 








a. A transistor commutator (form A) 
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b. Equivalent circuit 








Figure 21. Commutator circuit. 
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Curve Number: 

1. Ge PNP alloy junction transistor (1. < 0) 

2. Ge NPN grown junction transistor (1, > 0) 

3. Ge NPN rate grown junction transistor (1. > 0) 
4. Si NPN grown junction transistor (1. > 0) 


(From W. Gartner, ‘'Temperature Dependence of Junction Tran- 





sistor Parameters,'' Proc. IRE Vol. 45, No. 5, P 670, May, 1957.) 








Figure 22. 1|.. as a function of temperature for 
four types of transistors. 


A transistor commutator has six major advantages 
over the mechanical types. First, it is inertialess and 
can operate at frequencies in excess of 10kc. Second, 
at these frequencies, phase shaft is small. Third, it is 
immune to shock and vibration and is not microphonic. 
Fourth, it is useful in matching low impedance sources 
such as thermocouples. Fifth, its life is long, and finally, 
it has a dynamic range of 100 db. 

A major disadvantage: careful selection is required 
for adequate matching. Most successful operation has 
been with fused rather than grown-junction types, since 
the resistance of the latter is higher than that of the 
fused. Similarly, germanium is preferred to silicon be- 
cause of its lower resistance. 
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Figure 23. Variation of noise figure with frequency 
for old and new types of transistors. 





Transistors as Amplifiers 


The ultimate limit of transistor amplifier operation 
is established by the effect of parameter variations 
changes in I.o (the current appearing at the collect 
junction when zero current flows in the emitter) and 
noise. The effect of parameter variations and gop. 
linearity is dominant at low temperatures, and can fy 
reduced (as in vacuum tube amplifiers) by operating 
the transistor in its linear region and by using negatiye 
feedback. Thus, feedback is essential to the Operation 
of low-level, instrumentation quality, transistorized sig 
nal amplifiers. 

Changes in Io are like grid-current changes in , 
vacuum tube and cannot be compensated by feedback 
because their effect is completely equivalent to a second. 
ary signal input. This effect is serious at room temper. 
tures. The solutions to this problem discussed in the 
literature are: reduction by compensation with a tem. 
perature sensitive resistor, a temperature sensitive junc. 
tion diode, or an auxiliary transistor. Good compens- 
tion can be made by using differential input stages with 
matched transistors in isothermal chambers; at least one 
author reports compensation by controlling the temper- 
ture of the chamber with a thermistor and a transistor 
power stage. 

A comparison of the magnitude of this effect for four 
different transistor types is made in Figure 22. Modem 
silicon transistors have an I.. four or five orders of mag- 
nitude lower than germanium at room temperature, thus 
reducing the importance of temperature variations. For 
example, D. W. Slaughter reports (May 1955 Elec 
tronics) that a change in temperature of 50°F can pro- 
duce an offset of 10 to 25 mv in a differential-input 
germanium stage, 25 mv in a single-input silicon, and 
less than 3 mv in a differential-input silicon stage. Care- 
ful selection of transistor types can reduce the tempera 
ture effect to the microvolt region. 

Transistors have long had the reputation of being 
noisier than vacuum tubes. This reputation was wat 
ranted in the early types used principally in hearing aids. 
The question is: to what extent does noise mow limit 
amplifier performance, and what can be done about it? 

Noise is most conveniently measured in terms of 4 
noise figure (NF) which is defined as the ratio of the 
noise power out of an amplifier to the noise power out 
of an ideal amplifier with only thermal noise in the 
source resistance (Figure 23). The minimum for 4 
junction transistor is from 2 or 3 db up to 20-25 db, 
while a point-contact type runs as high as 50 to 70 d 
at 1 kc. Note that the most favorable operating region 
of a transistor is where NF is a minimum, from about 
1 to 100 kc. In this region, NF is determined by 
thermal and shot noise. The NF rises above 100 ke 
due to a decrease in transistor gain with frequency. It 
also increases with decreasing frequency, a characteristic 
of transistors commonly called “1/f noise”, which is due 
to a surface phenomena. Unfortunately, it is in pit 
cisely this latter region that many instrumentation ait 
plifiers operate. 

Careful control of humidity and the sources of ot 
tamination in the manufacture of semiconductors 
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result in low noise figures. Of great promise are tests 
recently reported with a silicon PN junction under low 
humidity and light level conditions. The measured NF 
versus frequency curves did not exhibit the 1/f noise. 

Two points are of interest: 1. Optimum matching of 
a transistor amplifier with its input, to minimize noise, 
js at a low impedance like that of thermocouples or 
magnetic recording heads (as contrasted with the high 
impedance requirements of vacuum tubes) ; 2. Operation 
of a transistor under hushed conditions, with extremely- 
low voltage and resistance values, results in an equiva- 
lent noise resistance with shorted input that can be made 
to surpass values typical of the finest low-noise triodes. 


Finally, junction transistors are preferred to point- 
contact types because the latter has poor reproducibility, 
poor sensitivity to temperature, and a higher noise figure. 
Silicon is favored over germanium because it has a 
higher temperature limit and a smaller dependency on 
In. In any case, the transistors used in the input stage 
of an amplifier should be carefully selected for noise 
level and matched if the input stage is differential. If 
these general guides are followed, then it is possible to 
construct amplifiers whose noise level referred to the 
input is in the microvolt region or less, with useful 


bandwidths. 


Transistors as Analog-to-Digital Converters 


Data logging requires the conversion of an analog 
signal to digital form. As in commutators, the common 
practice has been to use converters based on relays, step- 
ping switches, or other mechanical means. The key to 
high-accuracy conversion in the feedback-type converter 
(Figure 24) (introduced by Kay-Barney of North- 
western University in 1950 and brought to a high de- 
gree of accuracy and speed by Epsco in their Datrac B 
system) is accurate current switching. Mechanical 
switches can do this very well. Semiconductors, parti- 
cularly diodes arranged as cathode-coupled gates, have 
enabled transistorized converters to achieve extremely 
high accuracies. Attention must be paid to the stability 
of the voltage drop across the diodes in the high-order 
stages. This drop is often stabilized with ovens. 

The operating principle of a feedback-type converter 
is the generation of a current in a resistor network equal 
and opposite to that generated by the input voltage into 
a standard resistor. When this condition is fulfilled, the 
voltage at the summing point is zero. Comparison of 
the summing-point voltage to ground during the cur- 
rent-gating process determines which gates are to be 
left on and which off. 

At least two manufacturers have announced convert- 
€fs with accuracies and resolutions in the order of 
0.01%: Engineering Research Associates, and the Pack- 
ard Bell Computer Corporation. The conversion rates 
of these and similar converters range from 1000 to over 
10,000 conversions per second. 


Summing Up 


There is no question that the range of application of 
semiconductor devices now includes almost all that 
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b. Block diagram. 























Figure 24. Block diagram of a transistor feedback- 
type analog-to-digital converter. 


covered by vacuum tubes except for high-power, high- 
temperature or high-frequency use. Transistors also 
are now being considered as a replacement for mechani- 
cal devices such as stepping switches and relays in low 
level work. 

If the transition were as simple as replacing a vacuum 
tube or a relay by one or two transistors, then one would 
expect that a transistorized product, such as a computer 
or an amplifier, would cost little more than the corres- 
ponding vacuum-tube version. In fact, this is not the 
case; the transistorized unit costs much more and is more 
difficult to produce. 

To secure an adequate level of performance, the dis- 
cussion of commutators, amplifiers, and digital opera- 
tions noted that careful selection of transistors is re- 
quired. The circuits require uniformity of character- 
istics. This can be bought in one of two ways: the 
product manufacturer can test each transistor and select 
a production lot; or alternatively, sorting can be done by 
the transistor manufacturer to the customers specifica- 
tion, in which case a new transistor type-number is 
established. In either case, the measurement and selec- 
tion of transistors represents a significant cost factor. 

On the other hand, where high-speed operation with 
long life is required, semiconductor devices have defin- 
itely established their place in modern instrumentation 
systems. 
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the field of instrumentation for typical illustrations of. . 


PART V. TRANSISTORS AT WORK 





Temperature Controller. In _ this 
instrument, first of its kind, Min- 
neapolis-Honeywell (ISA _ exhibit 


Booths 1206, 1397) designers were 
aiming at low cost and minimum 
maintenance. So they chose trans- 
sistors and came up with this 
$59.50, virtually trouble-free, Versa- 
tile industrial temperature control- 
ler. Transistors also gave control- 
point stability—less than 1°F shift 
for 70°F ambient-temperature 
change. 
CIRCLE 202 on Inquiry Card 


Dynamic Flip-Flop Circuit. 


thousands of electronic circuits, both space and heat are problems. 


Analog-Digital Translator. 
To meet industrial objec- 
tions to electronic unre- 
liability, Daystrom  Sys- 
tems Division (ISA exhibit 
Booth 1207) produced this 
completely  transistorized 
translator. With transis- 
tors, it achieves the com- 
plete dependability essen- 
tial if complex information 
systems are to be accepted 
for full-time process reg- 
ulation. Your October ISAJ 
will carry a story on this 
equipment in power station 
control. 


CIRCLE 201 on Inquiry Card 





In today’s large, complex electronisms, using 


Tran- 


sistors provided the solution to both for Ramo-Wooldridge (ISA Exhibit 
Booth 1124) engineers, permitting them to house a digital computer plus 





input-output unit 
RW-300 


analog-to-digital 
in their desk size Model 
process-control computer. 

CIRCLE 203 on Inquiry Card 


Strain Gage Amplifier. This mas- 
sive block-like instrument, typical 
of the extreme ruggedness demand- 
ed by missile testing, can sustain 
vibration up to 35 g’s as high as 
2000 cps with no change in response 
or accuracy and operate through 

65 to .1165°F. Here, is an ex- 
ample of the transistor’s ability to 
withstand extreme shock. 
Statham Instruments, Inc. (ISA Ex- 
hibit Booth 944) 


CIACLE 206 on Inquiry Card 


Write Amplifi- 
er. Use of tran- 
sistors plus 
e tche d-cir- 
cuit cards pro- 
vided big sav- 
ings in space 
and power, and 
dropped heat 
dissipation to 
1/10 that of vac- 
uum tubes. in 
Ampex Corp’s 
(ISA Exhibit 
Booth 1363) Dig- 
ital Recording 
Systems. Write 
amplifier card 
shown, carrying 
16 transistors, amplifies signals for re 
cording heads at switching speeds of 
1.5 microseconds. 





CIRCLE 204 on Inquiry Card 


Logic Element. 
This photo illus- 
trates another 
outstanding ad- 
vantage of tran- 
sistors. Due to 
their great life 
they can be “‘per- 
manently “pot- 
ted” to with- 
stand extremes 
of shock, mois- 
ture and corros- 
sion. This new Ts 
transistorized series by Components 
Division Epsco, Inc. (ISA _ Exhibit 
Booth 1250), includes all circuit types 
for synthesis of digital systems, includ 
ing power supplies and clock genera 
tors. 





CIRCLE 205 on Inquiry Card 
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Low-Level d-c Amplifier. Used for 
signals from thermocouples, strain- 
gages, pressure transducers, etc. in 
large or small data processing sys- 
tems, this Beckman/Systems Di- 
vision (ISA Exhibit Booth 1410, 
1511) amplifier was transistorized 
to reduce heating problems and to 
enable operation under extreme 
shock or vibration conditions. First 
of its kind to use transistors, it has 
reliability many times beyond vac- 
uum tube amplifiers. 
CIRCLE 207 on Inquiry Card 


Power Supply Regulator. 
vorite spot for transistors is in 
accurately-regulated power sup- 
plies, in this case, the 12.6v d-c 
supply for Consolidated Electro- 
dynamics’ Magnetic Tape Re- 
The tran- 
sistorized control-amplifier board 
is in lower left of photo. 


corder Reproducer. 


sistorized power references pro- 
vide extreme long-term stability 
and reliability. 





BS on asi Se : 
Portable Voltmeter. For portable 
instruments, transistors offer un- 
beatable space and weight advan- 
tages. Battery-powered transistors 
in this new volt-ohmeter by South- 
western industrial Co., (ISA Exhibit 
Booth 1108) give it exceptional re- 
liability, eliminate warm-up, pro- 
vide immunity from effects of 
Power-line transients and over 300 
hours of life from one 4% v “C” 
battery. 4 


CIRCLE 211 on Inquiry Card 
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CIRCLE 210 








Transistor Chopper. Another elec- 
tro-magnetic mechanism being suc- 
cessfully challenged by transis- 
tors is the “chopper” found in so 
many industrial potentiometers. 
Hagan Chemicals and Controls 
(ISA Exhibit Booth 1632) chose a 
transistor chopper because of its 
lower cost, greater reliability and 
smaller size. Transistor-chopper is 
in square aluminum can on printed 
circuit card shown in photo. 
CIRCLE 208 on Inquiry Card 


A fa- 


Tran- 


Force Measurement Calibrator. 
This new instrument is compact, 
simple and portable thanks to 
transistors. With current drain of 
only 20 microamps, it can operate 
for extended periods from 6 ordi- 
nary flashlight batteries. Instru- 
ment translates force applied to its 
load ring, through null balance of 
differential transformers, directly 
into pounds of force read from the 
micrometer dial. See it at More- 
house Machine Co. Booth 854, the 
ISA Show. 
CIRCLE 212 on Inquiry Card 





Frequency Indicator. Thanks to 
transistors, this small Waugh Engi- 
neering Co. meter, when connected 
to turbine flow units or tachome- 
ters, shows not only flow rate or 
rpm, but combines in its compact 
housing the complete frequency-to- 
voltage converter, as well. In this 
instance, transistors provided not 
only stability and long life but ex- 
treme compactness (ISA Exhibit 
Booth 1356). Waugh Engineering 
Co. (Exhibitor) 
CIRCLE 209 on Inquiry Card 








Strip-Chart Potentiometer. This 
new recorder, by West Instrument 
Corp. (ISA Exhibit Booth 1332) 
proves that transistors are invad- 
ing even the “old line” types of 


industrial instruments. Entirely 
transistorized, it operates instantly 
—without warm up—and attains a 
new high in sustained accuracy, 
long life and freedom from service. 
CIRCLE 213 on Inquiry Card 
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Maximizing Control 
Performance and Economy 
with Analog Simulation 


ENGINEERS NOTEBOOK No. 44 


by Roger G. E. Franks (Member of ISA) 
Instrumentation Group, Engineering Service Division 
E. 1. duPont deNemours & Company, Inc. 


Wilmington, Delaware 


TODAY, ANALOG COMPUTER simulation has 
passed its novelty stage. Many large industrial com- 
panies are routinely using these computers, and prob- 
lems of new-plant design and construction, and of exist- 
ing-plant operation are now being successfully solved 
by analog simulation. 

Originally, analog computers were developed for mili- 
tary and aeronautical research. Their value was rapidly 
established ten years ago when it was found possible to 
describe analytically, by mathematical equations, the 
flight behavior of aircraft and guided missiles. These 
equations could be programed on an analog computer 
and it would then behave like the aircraft. That is, it 
would simulate the behavior of the system under 
study. The value of this technique was obvious. New 
ideas for design and construction of prototype models 
could first be investigated on the computer. Many of 
these new schemes would have caused damage or virtual 
inoperation of the aircraft, with disastrous consequences, 
had they really been tried out, instead of simulated. 


*From a presentation to th 


e Tenth Annual Symposium, Control Systems 
Engineering, New Jersey Secti 


on ISA, Newark, April 1958. 


Introductions to analog simulation usually give a few simple examples which 
do not really convey the great potential of this design technique. But here 
is a realistic study of a complex, interacting instrument system for a typical, 
large-scale process, which will fully convey to you the power, flexibility, 
and elegance of analog simulation in solving difficult control problems. 





A parallel situation has existed in the chemical and 
petroleum industries whereby novel equipment arrange- 
ments or unusually-complex control schemes could be 
potentially highly-ineffective or even dangerous. These 
cases are so complex that it is almost impossible for the 
human mind to conceive or calculate a predicted be- 
havior for start-up or on-stream operation. However, 
the analog computer, together with the required analyti- 
cal techniques now fully established, is capable of simu- 
lating the behavior of any proposed scheme while it is 
still in its design stage. By investigating several alter- 
nates, the optimum solution is found; and moreover, 
quantitative reasons are obtained why the other solutions 
are worse. 


Advanced Math Skills Unnecessary 


At this stage, you will ask “Just how is a physical 
system simulated on an analog computer?” As met 
tioned above, the first step is to write the mathematical 
equations that relate the input and output variables of 
the process. Now, this statement gives the impression 
that expert mathematicians are needed for this phase of 
the study. Fortunately, this is not necessarily so, because 
the science of mathematics is essentially that of solving 
equations, and solutions are now done by the computer. 
Defining the system by means of equations is the realm 
of physics, chemistry, and engineering. And once the 
equations are defined, they can be programed directly 
into the computer by the engineer without a prerequisite 
knowledge of advanced mathematics. This is a vey 





ISA Joumnd 


al and 


range- 
ld be 


or the 
d be. 
vever, 
alt 
simu- 
it is 
alter- 
over, 
tions 


sical 
nen- 
tical 
s of 
sion 
e of 


ter. 


SSF 











‘aure |. The complex con- 
trols for this realistic and typi- 
cal reactor process are herein 
analyzed by analog simulation 
as an example to show the ef- 
fectiveness of this design 


technique. 























important point. For, it is this 
very simplicity by which a sys- 
tem of equation, no matter how 

complex, can be programed and 
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methods a practical and eco- 
nomic reality. 

The opinion is sometimes expressed that many chemi- 
cal processes are so complex that it is impossible to 
define them analytically. There is no doubt that chemi- 
cal processes are complex. But it is certainly not im- 
possible to define them by means of equations. The 
majority of these equations are founded on the laws of 
energy and mass transfer, which together with a little 
common sense and an appreciation for relative magni- 
tudes, are the fundamental requirements for computer 
simulation. 


DEFINITION OF PROCESS SYSTEM 


Suppose a process is being designed consisting of 
a water-cooled reactor, several separating columns, con- 
densers, storage tanks, compressors, and assorted con- 
trollers and valves. (Figure 1). This example has sev- 
eral characteristics that immediately raise the following 
questions: 

1. Are the interactions such as to prevent operating the 
process at design conditions? 

2. Is the system stable? 

3. With various operating levels, are the control loops 
stable, and what are the controller “specs”? 

4. Which of several control schemes is the best? For 
example, is it better to control the reactor pressure by 
varying the rate of cooling water to the jacket? Or 
should one of the reagents be varied which, by affecting 
the reaction rate, would also control the temperature? 
5. How does the plant react to emergency conditions? 
For example, like flooding one of the condensers, or 
losing control on the level in a storage tank. 

A list such as this can be extended to cover almost 
any Operating condition. In many cases it is also neces- 
sary to determine the conditions affording optimum 
yield or minimum by-product formation. 
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Team Approach Recommended 


To answer all of these questions and evolve a satis- 
factory process before equipment is purchased and the 
plant constructed, a study is initiated; its objectives will 
be to simulate the proposed plant in sufficent detail 
necessary to investigate the various modes of operation. 
Clearly, a job of this size is not undertaken by one man 
alone. Experience shows that a team of two or three 
systems engineers with a good background in instru- 
mentation and dynamics, together with assistance and 
advice from a larger number of experts in the various 
fields of chemical engineering, is the most effective 
combination. * 


Development of Defining Equations 


The first step is to collect all information pertinent 


to the process, including data on the physical properties 
of the materials involved. A signal-flow diagram is then 


*See ‘'The Computer-Team Approach to Control-System Design", 
Ralph L. Moore, pg. 548, ISAJ 12/57. 
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Figure 2. The control valve and its equation. 
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Figure 3, agp Development of the ‘8: — ae Li, CONDENSATE 
equation for a partial condenser is sim- FE ™ FLOW 
plified by considering the condenser as = ———# as IZ ( ahs) c) 
divided into three or four zones. Ve Sey 7 te 
Figure 4, (Right). Signal block diagram oa O(%) 4 Oe 
for the Nth zone of the partial con- . 
denser (Figure 3). 
drawn up that shows the transfer of information from on both time and distance down the condenser, defin- 
one piece of equipment to the next; and following this, able by a set of partial differential equations (two in- 
a set of algebraic and differential equations is defined dependent variables). However, by dividing the con- 
for each discreet piece of equipment. For example, in denser into several zones (usually three or four is suf- 
the case of a control valve, the information supplied ficient), the partials can be reduced to a set of ordinary 
would be the upstream pressure, downstream pressure, differential equations, each zone having its own equa- 
stem position, and the valve equation. (Figure 2) This tions. Figure 4 shows a signal block diagram for one 
valve equation then supplies the flow rate Q. In a zone N of the partial condenser. All the other zones 
similar manner the upstream and downstream pressures except the boundary zones are defined in the same way. 
are defined in turn by another set of equations. As in the case of the control valve, the inlet variables 
As a more complex example, consider the partial con- are defined by the previous zone N-1 while the outlet 
densers (Figure 3) that are an integral part of the large variables are passed on to the next zone N+1. (The 
system described above. The purpose of a partial con- origins of these equations can be found in several texts, 
denser is to preferentially condense some of the compo- see reference 5.) 
nents from a mixture of vapors by passing the vapors When the entire system has been completely defined 
over a cooled surface. Heat and mass transfer depend by these signal-flow block diagrams and equations, an 
TABLE | 
ELEMENT SYMBOL FUNCTION 


1. OQumaser 1 Sa Output is the negative sum of all 
; y input signals 
z YY 





Jtx+y+z] ot » time integral of the 


4 ——— 
2. Integrator y Output is the 
. sum of the input signals 
a) eee kx Output is a fraction (k) of the input 


Output is the product of two input 
KY variables 








3. Attenuator x 


4. Multiplier x 





or 


. Function f(x) Output is arbitrary (or analytic) 
Generator ? + ? ~ function of the input variable 


Output establishes the sum of the 


6. High Gain 
inputs to be zero 


Amplifier 
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estimate of the magnitude of the variables is made under 

ed conditions. Those variables that do not change 
significantly are made constant: those that are relatively 
very small are omitted altogether, providing the prob- 
lem is not thereby affected. 


Programing the Analog Computer 


The next step is to program the equations for the 
analog computer. The following section outlines the 
basic rules for this procedure. 

The modern analog computer uses d-c voltages in 
the range of +100 to —100 volts to represent the 
problem variables and constants. These voltage signals 
are converted from one simulated variable to the next 
by operational elements that perform the basic mathe- 
matical processes of algebraic addition, integration, 
multiplication and generation of functions. These ele- 
ments are listed in Table I with an explanation of their 
functions. You will best understand their interconnec- 
tion for the solution of a given equation by considering 
the mechanization of the previous control-valve example. 
In this case, the upstream and downstream pressures Py, 
Py, as well as the valve-stem position X, are supplied, 
together with the valve characteristic k, to the equation: 


Q=kx VPu — Pa 
where Q, the flow rate, is to be found. The program 
for this is shown in Figure 5, and should be self-evident. 

In this case, the function generator forms an output 
that is the square root of the input, and the multiplier 
then multiplies this with X, the stem position. This 
value X is obtained from another computation circuit 
simulating a controller. For example, a two-mode con- 
troller would be as shown in Figure 6. 

The controller output P, then acts on the valve, and 
if the valve has any significant dynamic characteristics, 
its stem position X would be defined as in Figure 7. 
Incidentally, this can also be shown in conventional op- 
erational notation (Figure 8). 

The circuit mechanization for the controller and valve 
would be as in Figure 9. The output signal X connects 
directly to the valve flow equation shown in Figure 2. 

The equations for the partial condenser (See Figure 3) 
are programed using the same approach and, of 
course, the same basic computing elements (See Figure 
10). The first check is to make sure that there are as 





~(Rj- Py) iP -P,) kah-P, +O 














Figure 5. Program for the control valve flowrate 
equation. 
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Figure 6. Stem position X is obtained by this simu- 
lation of a two-mode controller. 
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Figure 7. Definition of control-valve stem position. 
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Figure 8. Conventional operational notation for 
valve stem position X (alternate to Figure 7). 


fines a flow rate or a composition. However, in other 
cases, greater care is required, because it is possible for 
the computer to diverge instead of converge on the 
equation balance. 

The circuit mechanization of the condenser equations 
is shown in Figure 10. With the aid of Table I and 
reference to the actual equations, this circuit also should 
be self-evident. 


Variable-to-Voltage Scaling Critical 


One of the most important steps in mechanizing a 
problem is the scaling procedure that relates the physical 
variable to the voltage signal in the computer. It is 
also necessary to relate the independent variable (usually 
time) between the physical and the simulated problem. 





many Of more equations as there are 
output variables. If there are more 
output variables than equations, then 
the system has not been fully defined. 
Next decide which equation is to be 
used to define each output variable. As : 
a general rule, it is good practice, and 
sometimes essential, to select the equa- 
tion most naturally suited to define a 
desired variable. Often, this selection 
is obvious: for instance, a heat balance 
equation should define a temperature, 
while a material balance equation de- 


Figure 9. Circuit mechanization for the 
combined controller and control valve. 
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These relationships are called scale factors, and are in- When the computer has been statically checked for Miss. 


cluded in the potentiometer (“pot”) settings, together ing connections, malfunctioning parts or incorrect 
with the problem coefficients. settings, it is allowed to “compute”. That means it is 
The completed program for the large system shown dynamically simulating its particular portion of the 
in Figure 1 (reactor columns, condenser, etc.) would tem. A number of tests can now be made such . 
require a capacity several times larger than a standard changing the input variables, or imposing disturbances 
50- or 60-amplifier computer. So it is now necessary to determine whether the simulation is realistic, jf 
to divide the program among a sufficient number of these tests are successful, the various computers are inter. 
computers and to make provisions for interconnecting connected and the entire system is dynamically simu- 
the computers with trunk lines. Naturally, it is ad- lated. At this stage, it is best to have all the control 
vantageous to maintain the various parts of the system valves under manual control, i.e. the multipliers simulg. 
in coherent blocks as far as possible. For example, the ing the valves are operated from a manually-set pot 
reactor would be simulated on computer A and con- instead of from the controller. If the system js "op 
nected to computer B where the two columns are simu- stream”, the valves can be tied in sequentially to their 
lated, which in turn would connect to computer C that controllers and, in each case, the control loop is tested 
simulates the blower, condensers, storage tanks, etc. This for stability by imposing some disturbance like a set. 
allows the parts to be operated independently from the point change. By this means, suitable controller settings 
rest of the system, and decreases the number of connec- can be made to give desired response. 
tions between computers. 
Finally, the Tests.... 
COMPUTER STUDY 
e When all of the controllers are operating, the pre. 
The programed equations for the system to be studied , 
; ; scribed tests are performed. These usually consist of: 
are now used to dictate the connections made on the . ' } ; 
é; , é imposing mild or severe disturbances, either singly or in 
computer patch board. A list of pot settings is calcu- binati ae owerinn the enanenen 
. ombination; raising or loweri e atin 
lated from the problem coefficients and scale factors and, — ¢ Sani ' P rs Ing Heves, 
after the patch board is inserted into the console, these oe ee eS ee ee ee 
pot settings are made manually and checked by reading desired production level to simulate startup; and $0 on. 
the setting on a voltmeter. The problem simulation The behavior of the important variables during these 





tests are displayed as strip-chart recordings. When one 
proposed control system has been tested, another is 
tried and the readings compared. In this manner, the 
promising systems can be further modified to improve 
their performance; while those that 


is now ready to be checked out. For this it is essential 
to have a previously-prepared voltage check-sheet which 
specifies the voltage at all points in the circuit as a 
result of imposing several test voltages at selected points. 

































— _ are poor can be ruled out. 
Then, the results of these studies 
=" are combined with other economic 
STW factors and used as a basis for de 
re signing or redesigning a plant. The 
oVaTon economic justification for performing 
these analog simulations of process 
“vi control systems is difficult to define 
ves as a specific number of dollars. How- 
ever, as wider acceptance and use is 
e-.. made of this technique, the justifica- 
a tion will be evident in decreased capi- 
ey ae, tal outlays for new plants, (over of 
A.A,h, , under design will be significantly re- 
eceliaeae:  amme Ty = a recs duced) and more efficient operation 
‘ = gate due to well-designed control systems. 
e™ U+h Ay T, = VAPOR TEMP. 
ret h,A’, V, = VAPOR FLOW RATE 
" ~ U+h,A, V, = INERT GAS FLOW iets 
U RATE ; 1. “Analog Computer Techniques." C. L. 
f= U+h,A, Y = INERT COMPOSITION a — McGraw-Hill Book Co., 1956, N. Y. 
UA P; = TOTAL PRESSURE equations for > analog Computer." Ce We Worley, Rr G.E 
1=—vo P, = SATURATION the partial ta J. Mi danny Control oe. June, - 
vale PRESSURE contaneor 1 TAnalog Simatotion of » Chemie! Rests 
2 ot a Wis CONDENSATION are ISAJ, January, 1957. 
RATE PER UNIT AREA programed. 4. "A Practical Approach to Analog Com- 
w ms . . . puters.” J. D. Strong. Instruments and 
= v6 L,= ee FLOW Automation, April 1955. 
4 5. "Process Heat Transfer." D. Q. Kern. 
McGraw-Hill Book Co., 1950, New York. 
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Combined Positive 
and Negative IR Analyzer 
Has Features of Both 


Putting together in one instrument the advantages of 
negative filtering, with the selectivity and sensitivity of 
positive pneumatic detection, produced an infrared analyzer 


which licks many tough analysis problems. 


by L. E. Maley (Member of ISA) 
Engineer, Technical Products Division 
Mine Safety Appliances Company 
Pittsburgh, Pennsylvania 


OVER THE YEARS, two basic types of non-disper- 
sive selective infrared analyzers have evolved; the 
positive-filter method and the negative-filter method. 
Since each method has advantages, it seems logical that 
an instrument combining the two types might provide 
more satisfactory solutions to some analysis problems 
than could an analyzer of either type. This conclusion 
was confirmed; for, by combining the negative filtering 





*From a presentation to the Fourth National Symposium in Instru 
mental Methods of Analysis, ISA Analysis Instrumentation Division; 
Hosts—ISA Houston Section, Houston, Texas, May 12-14, 1958. 
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optical system with the positive-type pneumatic detector, 
much better solutions have been found to several process 
stream analysis problems. Four problems wherein this 
approach was successful are discussed in this article. 


The Two Types Compared 


The optical configuration of the basic positive and 
negative filtering analyzers is shown in Figure 1. In 
both methods, the same basic components are used, i.e. 
source, sample cell, filtering cells and detectors. The 
big difference between the two methods is the path the 
gas sample follows. In the positive method, the sample 
usually passes through only one beam—the sample 
beam—and not through the comparison or reference 
beam. However, in the negative filtering method, the 
sample passes through a cell which is common to the 
infrared beams directed at both detectors. The pneu- 
matic detector in the positive analyzer has inherently 
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more selectivity and sensitivity than the negative bolo- When infrared energy from the two beams enters the 
meter or thermopile, because it responds only to se- detector cell, the detector cell gas absorbs infrared 
lected infrared frequencies, whereas the bolometer or energy and expands. This increase in volume is con. 
thermopile will respond to all frequencies. In some verted to an electrical signal by a condenser microphone 
instances though, by proper filtering, the negative ana- mounted in the cell, and is then fed to a meter or re. 
lyzer can produce the same results as the positive ana- corder. 
lyzer with its more selective detector. The success of The interrupter modulates the infrared energy. As 
the negative analyzer lies in the arrangement of filter it blocks one beam, it cuts off the infrared energy to 
and sample cells in the optical system. If this same the detector and the gas in the detector cell cools and 
arrangement of filter and sample cell is used with the contracts. Conversely, as it moves out of that beam, the 





infrared energy passes through to the detector, and the 


more sensitive and selective pneumatic detector, an 
gas in the detector cell expands. Therefore, the detector 


even more sensitive and selective analyzer often results. 


To illustrate, consider the analyzer in Figure 2, which cell receives two distinct pulses of infrared energy. 
has been sensitized in this manner for a number of Since the two pulses are 180° out-of-phase with each 
problems. It has two separate sources, two separate other, let us consider that the sample beam is positive 
beams and a single detector. Both beams are inter- (+) and the comparison beam is negative (—). If 
rupted by either a metal, quartz, lithium-fluoride, or the energy that reaches the detector cell from one beam 
calcium-fluoride interrupter. The interruption of the is equal to the energy that reaches the detector cell from 
two beams is 180° out of phase, relative to each other. the other beam, then no signal is indicated by the 
The detector cell is filled with gas, or in some cases a meter (or recorder) because the two pulses are equal 
group of gases, which has absorption bands similar to and opposite in phase. However, if the energy trans- 


mitted by the sample beam is reduced such that the 
sample beam is weaker than the comparison beam, the 
meter will indicate a positive or upscale reading. Con- 


those of the gas or gases to be detected or measured. 








TABLE |. EFFECT OF OTHER SAMPLE versely, if the energy transmitted by the comparison 
STREAM COMPONENTS beam is reduced such that the comparison beam is 
(Range 0-1000 ppm carbon monoxide) weaker than the sample beam, the meter will indicate 
a _ act hearin. paola a negative or downscale reading. 

Positive | Negative In a normal positive-type analyzer, there is a one 
A Total Change of: | Sensitization | Sensitization comparison-beam cell usually filled with nitrogen of 
ppm CO ppm CO some other non-absorber, and one sample-beam cell 
es nae through which the sample passes. With nitrogen flow- 
13% ethylene | 300 | 4.15 ing through the sample cell, both beams are balanced 
and the meter indicates zero. If a gas which has absorp- 

6% methane 1 0 : - : : 
tion bands in common with the absorption bands of 
29% ethane | mad ° the gas in the detector cell is passed through the sample 
2.5% water vapor | 15 0 cell, the energy that reaches the detector from that beam 
6% carbon dioxide 4 — is reduced and the meter indicates a positive reading 
1.5% ethylene oxide 20 0 If other components of the sample stream have some 
overlapping absorption bands, a filter cell must be added 
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in series with the sample cell. Usually, this filter re- 
duces the signal caused by the interfering gases to a 
negligible level, or completely eliminates it. 

In most positive analyzers, it is also desirable to 
interrupt only those bands resembling the absorption 
bands of the gas to which the analyzer is sensitized, 
rather than those resembling the absorption bands of 
the interfering gases. This is done by chosing the 
proper transmitting materials for the interrupter ele- 
ment, and the source and cell windows. 


SOLVING FOUR PROBLEMS 


Many problems can be solved with the standard posi- 
tive type analyzer, however some problems are unsolv- 
able with this method of sensitization. For examples, 
consider the following: 


1. Carbon Monoxide in Hydrocarbon Stream 


Problem: To measure 0 to 1000 ppm carbon mon- 
oxide in a stream consisting of: 40.0% nitrogen, 
24.0% argon, 5.0% oxygen, 6.0% methane, 13.0% 
ethylene, 2.0% ethane, 6.0% carbon dioxide, 2.5% 
water vapor. 

If the routine positive sensitization were used, the 
cross sensitivities to other constituents in the stream 
would be as listed in Table I column headed “positive 
sensitization.” Evidently ethylene causes the greatest 
interference. But to reduce it, an extremely long filter 
cell would be required. And even with the optimum 
filtering, probably the best that could be expected would 
be a reduction of the ethylene sensitivity to “4 its 
original value. Also, we have a very unsatisfactory 
solution to this problem considering the total effect of 
all the interfering components. 

If we consider the possibility of “negative” sensitiza- 
tion, we find it possible to obtain the desired sensitivity 
to carbon monoxide, and at the same time have a cross- 
sensitivity to ethylene approximately 1/20 that of the 
Previous solution. When the “negative-signal-beam” 
sensitizing cell is filled with the proper concentration of 
carbon monoxide in nitrogen (Figure 3), and 1000 
Ppm carbon monoxide is passed through both beams, 
a positive signal equal to full-scale on the recorder is 
tealized. When 15% ethylene is passed through both 

» 4 negative signal equal to less than 15 ppm 
catbon monoxide (less than 1.5% of full scale) is 
realized. 
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To explain the negative signal produced by ethylene, 
we must understand that, in the negative-beam sensi- 
tizing cell, we have a concentration of carbon monoxide 
in nitrogen which filters out the stronger CO absorp- 
tion bands, but passes the weaker bands; i.e., the nega- 
tive beam that reaches the detector has the strong CO 
bands removed, while the positive beam that reaches the 
detector has all CO bands. Since the ethylene absorp- 
tion bands do not perfectly overlap the CO bands, 
it is reasonable to assume that the absorption of ethylene 
is more similar to the weaker bands than the stronger 
bands of CO. This assumption is proved by the fact 
that the fraction of the negative beam absorbed by 
ethylene is greater than the fraction of the positive 
beam absorbed by ethylene. 

This problem is a very excellent example of the ad- 
vantages of “negative sensitization”, since with it, a very 
good solution is obtained to a problem which could not 
be solved with the standard positive-sensitization. Table 
I compares sensitivities which result from each sensitiza- 
tion. 


2. Acetylene in Ethylene 


Problem: To measure 0 to 100 ppm acetylene in 
an ethylene purity stream of the following average com- 
position: ethylene 99.6 vol. %, ethane 0.15 vol. %, 
methane 0.25 vol. %, nitrogen 100 ppm, carbon dioxide 
300 ppm, propylene 40 ppm, water 10 ppm. 

This problem was met early in petrochemical in- 
dustry development. It was found that a high concentra- 
tion of acetylene present in the ethylene can cause seri- 
ous trouble in the final stages of processing, where the 
ethylene is polymerized to polyethylene. Since an ana- 
lyzer with a very-high sensitivity was required, a posi- 
tive-type infrared analyzer was selected. Several posi- 
tive analyzers sensitized in the standard manner were 
provided to early ethylene plants. Soon, laboratory re- 
sults did not agree with those from the infrared ana- 
lyzer. The analyzer usually indicated higher concen- 
trations than were found by laboratory analyses. 

A review of the cross sensitivities of a positive ana- 
lyzer using the normal type of sensitization explains 
this discrepancy. With a normal sensitization, the fol- 
lowing cross sensitivities would exist: 0.1% ethane = 
7 ppm acetylene, 0.1% methane = 0.3 ppm acetylene, 
0.05% propylene = 1.25 ppm acetylene. 

These figures show that a change of 0.1% ethane 
could cause an acetylene error in the analysis. To pro- 
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vide a more accurate analysis, these analyzers were re- 
sensitized using negative techniques. The optical ar- 
rangement of the negatively sensitized analyzer is shown 
in Figure 4. With the negatively sensitized analyzer, 
the following cross sensitivities resulted: 1.0% ethane = 
+0.5 ppm acetylene, 1.0% methane = —1.25 ppm 
acetylene, 0.5% propylene = —0O.5 ppm acetylene. 

Obviously, the negatively-sensitized analyzer gave a 
more accurate analysis of acetylene in the stream. Note 
that the response to certain interferants is positive and 
to others negative. It is not always possible to get per- 
fect cancellation by the interferants and, therefore, it is 
desirable if possible to know how the interferants vary 
at the expense of each other. Many times, with such 
information, even better cancellation can be obtained 
by making the effect of one interferant positive and the 
other negative. Changes in the interferants then tend to 
cancel themselves. 

An even more difficult acetylene problem, solved by 
using the negative technique, was analysis of acetylene 
in the ppm range in the presence of methyl acetylene, 
methane, ethane, ethylene, propylene, propane, butanes, 
and butylene. At first glance, it is obvious that a stand- 
ard positive analyzer could not provide an adequate dis- 
crimination against the higher hydrocarbons, let alone 
distinguish acetylene from methyl acetylene. However, 
with the aid of negative sensitization, a very satisfactory 
solution was obtained. 


3. Ethylene Oxide in Hydrocarbon Stream 


Problem: To measure 0 to 3% ethylene oxide in a 
hydrocarbon stream consisting of nitrogen 40%, argon 


20%, methane 8%, ethylene 12%, ethane 8% carbon 
dioxide 8%, water vapor 2%, ethylene oxide 2%. 

In the conventional negative filtering analyzer, the 
sample passes through a cell which is common to both 
infrared paths. The length of the sample gas path 
therefore is the same in both beams. In combining the 
positive and negative techniques it has been found that, 
in many instances, it is desirable to make the sample 
path in the sample and reference beams of different 
lengths. 

Figure 5 shows a case where unequal sample 
paths in the two beams considerably aids the solution. 
A review of the spectrograms of the various constituents 
in the streams shows that the methane, ethane, ethylene 
and water vapor interference with ethylene oxide would 
be much too great if the analyzer were sensitized in the 
conventional positive manner. 

In sensitizing the analyzer to ethylene oxide, it ap- 
peared that, if the absorption bands at 7.9 and 87 
microns could be used selectively, the best solution 
would result. If ethylene oxide is put in the detector, 
however, it would allow the detector to respond to many 
of the other bands where ethylene oxide absorbs, and 
which are much more seriously overlapped by other 
hydrocarbons in the stream. These bands would then 
have to be filtered out to obtain good selectivity to 
ethylene oxide. 

Here, nitrous oxide is a better detector gas than ethyl- 
ene oxide itself, since it has strong bands centered at 
about 7.9 microns and 8.7 microns which are very simi- 
lar to those of ethylene oxide, but it has essentially no 
other bands that absorb, where other constituents in 
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the stream absorb. These are two strong bands to 
which the detector responds and in which ethylene 
oxide absorbs; whereas, the ethane and ethylene in the 
background stream overlap primarily the 7.9 micron 
band. A solution is therefore possible by desensitizing 
one beam to one of these bands and desensitizing the 
other beam to the other band. The desired result is to 
obtain equal response of both beams to the background, 
but unequal response of the beams to ethylene oxide. 


To accomplish negative sensitization in this case, the 
sample path in the sample beam was made several times 
longer than the sample path in the reference beam. At 
the same time, propylene was added to the filter cell 
in the sample beam, because propylene absorbs more 
like ethane and ethylene than like ethylene oxide. Thus, 
the sample beam becomes even more sensitive to ethy]- 
ene oxide and less sensitive to ethane and ethylene. The 
sample path in the reference beam is then made short 
enough so that the effect of ethane and ethylene on 
the reference beam is essentially equal and opposite to 
the effect in the sample beam. Methane and carbon 
dioxide are also possible interferants. Therefore, they 
also are added to the filter cells, and the concentrations 
adjusted so that sensitivity to each is reduced to a neg- 
ligible amount. 

The sensitization as illustrated in Figure 5 resulted 
in the following cross sensitivities for a full scale of 
3% ethylene oxide. 


8% methane = —0.015% ethylene oxide 
12% ethylene = +0.045% ethylene oxide 
8% ethane = —0.06 % ethylene oxide 
8% carbon dioxide —= —0.03 % ethylene oxide 
2% water vapor = +0.10 % ethylene oxide 


4. Ethylene in Mixed Hydrocarbon Background 


Problem: To measure 0 to 40% ethylene in a stream 
consisting of: ethylene 0 — 40%; ethane 0 — 30%; 
propylene 0 — 30%; propane 0 — 5%; butane and 
butene 0 — 15%; No, Ho, CO, CO. 0 — 40% total. 


Sensitizing an infrared analyzer to ethylene in the 
above stream and, at the same time, reducing the effect 
of the other components in the stream to essentially 
zero, presents an almost impossible problem for the 
normal positive analyzer. If the negative sensitization 
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approach is taken, a successful solution can be reasonably 
reached. The optical arrangement shown in Figure 6 
illustrates the solution. To sensitize the analyzer to 
ethylene, and essentially to desensitize it to all other 
components in the stream, we first fill the reference 
beam cell with a concentration of ethylene so that, when 
the ethylene passes through both beams, the resultant 
signal will be positive. However, the other hydro- 
carbon components in the stream will also cause a posi- 
tive signal, but of smaller size. Propylene provides the 
most positive signal of the group. So, the sample beam 
cell is filled with a concentration of propylene which 
will make the signal produced by the propylene in the 
sample equal to zero when the sample gas is passed 
through both beams at the same time. 

When this is done, the signal produced by isobutane, 
ethane and isobutylene is slightly negative. A calculated 
concentration of each is then added to the ethylene in 
the reference beam cell. The final configuration re- 
sults in a solution in which 40% ethylene equals full 
scale when all other components are individually less 
than +1% of full scale. 


Conclusions 


The results achieved by combining negative filtering 
with the inherent sensitivity and selectivity of the posi- 
tive pneumatic detector, emphasize that absorption spec- 
tra should not be relied upon entirely to show whether an 
infrared analyzer can or cannot provide the analysis re- 
quired. Infrared spectrograms serve as excellent guides, 
but many successful infrared analyzer installations have 
been made on problems that would be declared impos- 
sible if based solely on a review of the spectra involved. 
However, much of the work in this combination tech- 
nique is empirical, and more experience is required be- 
fore the more difficult analytical problems can be solved. 
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Project DATUM is the latest Air Force answer to the problem 
of fast, accurate processing of the enormous volume of data 


produced in flight testing our newest military aircraft. 


A Cure for 


Flight-Test Data Indigestion’ 


by Paul O. Lindfors 
First Lieutenant, US Air Force 
Edwards Air Force Base, California 


IN JUNE 1954, the Air Force Flight Test Center 
began a design, construction, installation and evaluation 
program for the integrated data acquisition and process- 
ing system “Project DATUM”. The development con- 
tract was divided into seven phases, two of which are 
here discussed; Phase I, design, construction and instal- 
lation of a Central Data-Processing Station; Phase II, 
design and construction of an Airborne Magnetic-Tape 
Data-Acquisition System. 


Objectives and Criteria 


The prime objects of Project DATUM are: 
A. to collect test data in a manner suitable for 
automatic processing 
B. to eliminate, insofar as possible, manual data 
reading and handling. 
C. to make test data available for further use a 
few hours after test completion 
D. to provide facilities for handling large quanti- 
ties of test data 
E. to increase the accuracy of test data over that 
obtained using conventional recording and 
processing systems 
These design criteria were established for the Air- 
borne Magnetic-Tape Data-Acquisition System: 
A. utmost dependability 
B. small size and light weight 
C. data collection in a form which could be han- 
dled by the Central Data-Processing Statiun 


*Based on a presentation to the Fourth National Flight Test Instru- 
mentation Symposium, ISA Aeronautical Industry Division and Flight 
Test Committee, New York City, May 5-7, 1958. 








The design criteria for the Central Data-Processing 
Station were: 
A. high order dependability 
B. operating simplicity 
C. high speed data handling 
D. design accuracy for a single channel through 
the complete data acquision-processing cycle— 
1% of full scale. 

In view of these design criteria and to use existing 
techniques and equipments, we decided that the proto- 
type Airborne Magnetic-Tape Data-Acquisition System 
would record data in an analog form, even though it 
was necessary to provide end-product data in a refined 
digital form for use with a high-speed digital computer. 
Thus, wherever possible, transducers formerly associated 
with oscillograph recording systems were used. 

The original magnetic tape system consisted of a 
tape transport with multitrack record heads, record elec- 
tronics, RDB/FM and high-level PDM data modula- 
tion equipment, and instrumentation transducers. FM 
autocalibration electronics were developed to enable in- 
flight calibration of the FM system. A _ time-channel 
receiver and decoder were designed to receive and de- 
code ground-generated PARSET time-of-day informa- 
tion used for time correlation of data. 

A flight test program was established so the prime 
contractor and the Air Force Flight Test Center could 
evaluate the system as it developed. These flight tests 
first were done in an EF-80-C, and completed in an 
F-102. 


Equipment Used 


The system used for these tests (Figure 1) included: 
A. one 14-track tape transport 
B. one power supply for tape transport capstan 
drive motor 
C. one 7-track record amplifier housing including: 
1. four direct record amplifier strips (three 
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RDB/EFM and one voice) 2. one PDM keyer- 
amplifier strip 
D. one record electronics power supply 
E. one remote control head 
F. one calibration and control electronics package 
which contained “speed lock”, wow and flutter 
reference signal generators, and an “autocali- 
brate” cycler and signal generator 
_ one 165 Mc time-channel receiver 
. one time-channel decoder 
three RDB/FM housings containing: 1. eight 
RDB/FM oscillators, 2. four dual autocalibrate 
units, 3. one voltage regulator unit, 4. one 
mixer unit 
J. one B+ and three heater power supplies for 
K. one high-level PDM commutator and motor 
L. two transducer excitation power supplies 


— ro 


Static Tests. The flight tests were conducted in two 
s. Part 1—‘“Static Flight Test’—was done in two 
flights of the F-80. The data modulation equipment 
was excited by fixed voltages and impedances in place 
of the usual transducers. These static excitation sources 
were adjusted to represent the various impedances and 
voltage levels corresponding to zero and full-scale out- 
puts of actual transducers, and remained fixed through- 
out the flights. 

The tape system was operated during various flight 
test conditions including maximum “G” tests, buffet 
stalls, chandelles, rolls, and longitudinal and directional 
stability tests. These flights showed no detrimental ef- 
fects of an airborne environment on the magnetic tape 
system. In particular, these items were determined to be 
unaffected: 

A. wow, flutter, and tape-speed variation character- 
istics of the tape transport 

B. amplitude and frequency stability characteris- 
tics of the RDB/FM system 

C. amplitude and pulse width stability character- 
istics of the PDM system 


Dynamic Tests 


The “Dynamic Flight Test” was an evaluation of 
the tape system used with transducers. The first part 
was done in the F-80 by removing the fixed excitation 
sources used in Part 1 and inserting 24 representative 
transducers. Six of the 24 parameters measured were 
monitored on an oscillograph recorder by installing 
identical transducers for both tape and oscillograph 
systems. 

While the installation of the tape system exclusive of 
transducers for Part 1 proved relatively trouble-free, 
addition of the end instruments caused several major 
problems—in particular, high noise levels on the data. 
This condition was attributer to three main factors: 1, 
the heater supplies used for all RDB/FM oscillators 
generated noise in the outputs, 2, a 1.5 kilowatt inverter 
Was generating noise in many data channels; 3, incorrect 
wiring techniques permitted easy pickup of stray noise 
signals. All RDB/FM oscillators used 400 cps a-c 
heater supplies as recommended by the manufacturer. 
The heater circuit of the oscillators incorporated a low- 
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Figure |. Magnetic Tape Data Acquisition System. 


pass filter to enable use of a-c heater power. A 1.5 
kilowatt inverter located within 6 inches of the tape 
transport caused noise signal of up to 12 volt to appear 
on some data channels. Much of the signal lead wiring 
was unshielded and had to be replaced with grounded- 
shield wiring. 


The F-102 Installation 


At this point, the tape system was removed from the 
F-80 and installed in an F-102. Using knowledge 
gained from the F-80, the F-102 installation employed 
twisted, shielded wire for all signal leads. Inverters 
and other noise generating devices were located as far 
as possible from the tape equipment, and d-c filament 
heater power supplies were used. System installation 
and maintenance was easy because the missile bays 
were used to house all tape system components except 
transducers (Figure 2). 

The scope of the “Dynamic Flight Test” was expanded 
somewhat by the F-102 installation, to be used in re- 
evaluating the stability and control characteristics of 
this airplane. So the number of parameters measured 
was increased to 45, with 21 channels of RDB/FM, 
20 channels of high level PDM, 2 channels of wide band 
FM, and 2 channels of direct recording. Oscillograph 
monitoring of data channels was increased to include 
almost every parameter. Also, a photo paned was added 
to collect data not being recorded on the tape and/or 
oscillograph. 

"Quick-Look” Facility. Design and construction of 
the Central Data-Processing Station had been progressing 
during the F-80 flight test program, and by the time 
re-installation of the tape system in the F-102 had been 
completed, the “quick look” portion of this station was 
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The quick look section of the 
Central Data-Processing Station was designed as a flex- 


delivered to Edwards. 


ible data-editing facility. It was intended that this sys- 
tem would be used only to replay magnetic tape, de- 
modulate data signals, and present analog time-history 
plots on strip-chart recorders, so that extraneous data 
might be eliminated before further data processing. 
However, the F-102 program was conducted with data 
obtained from the quick-look facility since no other 
data processing equipment was available throughout 
this program. Since quick look data was never intended 
to be highly accurate, the full capabilities of Project 
DATUM could not be realized. 

Introduction of the quick-look equipment enabled 
use of two Project DATUM features not previously 
available; FM autocalibration and automatic search and 
control of magnetic tapes. The FM autocalibration 
compensates for all variations in RDB center frequen- 
cies due to FM oscillator temperature and age drift. 
Design is such that actuation of the airborne tape-trans- 
port record switch also initiates a seven second calibra- 
tion cycle for the FM system. During this cycle, stand- 
ard resistors are switched into all oscillators in place 
of data inputs so that each oscillator produces its re- 
spective center frequency for two seconds, and 0.8 band 
width deviation for two seconds. Calibration indica- 
tion tones also are recorded during this cycle, and used 
in the ground playback equipment as correction-servo 
energizing signals in all FM discriminators. In this 
fashion, oscillator drifts of up to 13% of total band 
width deviation can be compensated. 

Automatic Search and Control. This system depends 
for its operation on the binary-coded time-of-day in- 
formation which is recorded on the tape simultaneously 
with the data. It is used to find predetermined start 
and stop points on the tape. This search process takes 
place at a playback speed of 120 ips—eight times the 
normal record-playback speed. Time of day also pro- 
vides data correlation within one millisecond and fur- 
nishes clock pulse for use in digitizing equipment. 





Figure 2. F-102 Tape Installation. 


With the addition of the quick-look facility 
to the ground playback equipment, flight tes 
evaluation of the tape system was concluded 
by a series of some 20 flights in the F-102 
Minor problems encountered in these flights 
are: 

A. Conventional pre-emphasis scheduling 
was not satisfactory. Transfer characteristics 
for the record-playback process were determined 
empirically and used to compile a valid pre. 
emphasis schedule. 

B. Time sequencing of the FM autocalibrate 
system failed due to mislocation of actuating 
cams in the control motor. Although the solu- 
tion was simple, i.e., adjustment of the cams, 
many hours were spent in pinpointing the actual cause. 

C. Excessive center-frequency error was found on 
70% of all strain gage oscillators, due to manufac. 
turing error, which when corrected made all oscillators 
usable. 

D. Random variations in filament heater wiring of 
the FM mixer units caused several filament-power 
polarity changes to be made. 

Time-of-Day Signals. Of major importance was the 
discovery that ground-generated time-of-day information 
was erratically received and, in many cases, not received 
at all. A program to evaluate the useful reception area 
for these signals used a time-channel receiver and de- 
coder installed in a KC-135 similar to those in the 
F-102. A plot of the useful reception area was made 
showing that the reception radius varied from 20 to 
100 miles depending on direction. Since most flight 
tests are done at a radius of up to several hundred 
miles, it was obvious that ground generated time of 
day could not be used. So an airborne time-code gen- 
erator was necessary, designed and built to generate the 
PARSET time code, although a simpler code undoubt- 
edly would have sufficed. However, PARSET code was 
necessary since much of the playback and digitizing 
equipment uses this code. 

Oscillator Characteristics. Most F-102 flights were 
made with only 30 minutes of warm-up time of the 
FM oscillators, yet the average center-frequency drift 
was found to be less than 44% of center frequency. On 
a one-flight, eight hour, dynamic-response flight-test 
of the KC-135, no oscillator drifted more than 2% 
and the average drift for all oscillators was 2/10%. 

The autocalibration was found to be very desirable. 
Once a few minor problems had been corrected, this 
system worked with little or no maintenance. The high- 
level PDM system gave extremely reliable operation, 
and was accurate to within 1% of full scale. Because 
of its low maintenance, ease of calibration and high 
reliability, it was decided to use the PDM system if 
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preference to RDB/FM for all low frequency data ac- 
quisition. 
Evaluation of the Program 

The flight test evaluations show that the Airborne 
Magnetic-Tape Data-Acquisition System as developed 
had met the original design criteria in all respects. The 
system was reliable, small in size and light in weight. 
Data acquired was accurate within 1% of full scale com- 
pared to data acquired by the oscillograph recorder. 
There was some question as to the validity of this com- 
parison due to the manual data-reduction techniques 
used in processing both sets of data. The accuracy of 
the quick-look tape data was also questionable. But it 
was generally accepted that magnetic tape could replace 
the oscillograph for the acquisition of 1% data. 

Insufficient Resolution. One large obstacle to full use 
of magnetic tape: even though magnetic tape could give 
reliable information with better single-channel precision 
than could an oscillograph, it still could not equal the 
accuracy of a photo panel system. The real problem 
seemed to be one of resolution, not accuracy. Since 
Project DATUM had been designed with a single- 
channel accuracy of 1% of full scale, the resolution of 
the digitizing process had been set at 1/10% of full 
scale. Although perfectly adequate for much of the 
data, this resolution was certainly not sufficient for im- 
portant measurements such as airspeed and altitude 
which require accuracies of 1/100% of full scale, and 
resolutions ten times higher. The obvious answer 
seemed to be direct digital transduction of data, or at 
worst, analog to digital conversion immediately after 
the transducers. 


Range Splitting Techniques 


Any analog to digital conversion is limited by both 
equipment size and practical accuracy to a single-channel 
output of about 11 binary bits. Yet, to meet the re- 
quirement of 1/100% data, words of 16 bits or more 
are necessary. Also, 16-bit words are necessary to fully 
use the accuracy and resolution of modern high-speed 
digital computers, since these computers normally handle 
word of 16 bits or longer. 

So, some method must be used where information is 
digitized on several channels, with one or more channels 
giving only an indication of position in the full range, 
and one channel giving information which varies from 
zero to full scale over some repetitive part of the range. 
Then these several pieces of information can be com- 
bined by binary addition and the word lengths in- 
creased as desired. Using this “range splitting” tech- 
nique (Figure 3), and assuming only a 1% digitizing 
resolution, it is easily shown that the information can 
be converted to one digital word of 16 bits with a 
resolution of about 1 part in 20,000. 

Feedback devices of the force or position rebalance 
type, with suitably geared potentiometer or digital shaft 
encoder outputs, can provide range-split information. 
Their hysteresis band is often only a few parts in 10,000 
id sO presents no use limitation. Their only real 
limitation is the frequency response of their feedback 
control loop. 
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Figure 3. Range Splitting. 


From the fact that range splitting enables use of a 
1% resolution system to produce 1/100% data, a thor- 
ough study was made of the flight test data requirements 
of the Air Force Flight Test Center, which showed that, 
in every case where highly accurate data was required, 
the dynamic range of this data was quite low. 

Range splitting could be used with amy analog data 
modulation scheme. The decision remained as to 
whether future phase testing of aircraft could best be 
done using high-level PDM or RDB/FM. The F-102 
program had shown high-level PDM to be the better 
of the two for low frequency data acquisition. Since 
range split data is of a low frequency nature, high-level 
PDM was chosen as the primary data modulation system. 
Based on this decision, we examined every possible 
flight-test parameter and the accuracy to which it must 
be measured. Where required, range-splitting devices 
were developed or procured. New techniques and 
equipments for high-level commutation were investi- 
gated as they became available. 

The results of this program were a set of specifications 
which defined not only the flight test data requirements, 
but also the magnetic tape instrumentation to be used in 
flight testing several supersonic aircraft. These specifi- 
cations show little resemblance to those of the prototype 
tape system. Where the system had once been made to 
fit a particular type of transducer, the transducers are 
now determined by the accuracy and resolution of the 
system. RDB/FM is scarcely used, and wide-band FM 
is not used for data modulation. Range splitting tech- 
niques are employed for about 40% of the data ob- 
tained. High-level PDM is used to modulate 95% of 
all data. 

We expect that the essential features of the described 
system will be used for flight test data acquisition on all 
future flight test aircraft at the Air Force Flight Test 
Center. Though perhaps not the final answer, the system 
evolved under Project DATUM is a step forward in 
more efficient and accurate flight test data acquisition 
and processing. 


93 













































Figure |. A graphic panel enables operators to 
quickly and surely identify each measurement and 
control. Left to right: No. 9 stove instruments: 
L & N hot-blast temperature control; furnace 
operations sequence recorder, with 20-point 
tuyere flow indicator below; and (extreme right} 
cooling tower instrumentation. (Graphic panel 
by Minneapolis-Honeywell; consultants and con. 
tractors, Arthur G. McKee). 


Instrumentation of “Patricia”’ 


Blast Furnace No. 3 


Fairless Works 


US Steel engineers, in designing their giant new Fairless Works furnaces, ap- 
plied the latest concepts in systems engineering to come up with what has 
been termed “the most advanced blast furnace instrumentation in the world”. 


by W. E. Williams, General Foreman 
Fuels & Instruments, Utilities Department 
United States Steel Corporation 


Fairless Hills, Pennsylvania 


THE INSTRUMENTATION of Patricia is best de- 
scribed under three headings: 1. the graphic panel with 
its components, 2. automatic stove changing, 3. tuyere 
air proportioning. 


Graphic Panel Instruments 


The Graphic Panel, located in the pyrometer room, 
pictures blast furnace operation and the functions of 
its many auxiliaries (Figure 1). Controls, gas and blast 
mains, and essential valves are diagrammatically located 
and identified to facilitate supervision and operation. 

Furnace-Top Pressure Control. The furnace top pres- 
sure recorder and bleeder valve control (Figure 2) uses 
three pneumatic pressure transmitters which continually 
measure pressure on three of the four uptakes. The two 


*From a presentation to the Eighth Annual Conference on Instrumen- 
tation in the Iron and Steel Industry, Pittsburgh Section of ISA. 
Pittsburgh, Pennsylvania. March I1-13, 1958. 





transmitters “A & A” (range 0 to 25 psi) transmit 
pneumatic signals to stove platform elevation where they 
join to a common header, and then proceed to the 
graphic panel to record top-pressure. This same signal 
also feeds the recorder-controller in the mud-gun room 
for furnace bleeder-valve sequence operation. Note that 
only swo of the three transmitters are available for 
bleeder valve control, with only one unit operating at 
any one time. The third transmitter (range of 0 to 
100” W C) sends air signals to the graphic panel and 
mud-gun room for record only. 

Control is accomplished by opening the two dirty- 
gas and one washed-gas bleeder valves to a desired set- 
ting. The washed-gas bleeder is set to open first and 
the two dirty-gas bleeders open next. Normally, only 
the washed-gas bleeder valve will function, which fe- 
duces maintenance on the dirty-gas bleeder valve seats. 

Blast Pressure. Blast pressure in the bustle pipe is 
measured by transmitter A (Figure 3). Its 0 to 30 
psi output is recorded on B in the mud-gun room. 
This same signal also is applied to the tuyere air con- 


* 


trol system and reconverted to 3 to 15 psi for miniature 
recorder D on the graphic panel. 

Stock Line Level. The stock line level consists of 4 
steel rod and float resting on top of the furnace burden 


(Figure 4), with the counter-weighted rod suspended 
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Figure 2. Controls for furnace-top pressure. Code: 
A — pneumatic pressure transmitter (0 to 25 psi — 
one on standby; P — pneumatic pressure trans- 
mitter (0-100" H.O); C — two-pen pressure re- 
corder in mud-gun room — electric control on one 
pen (0 to 25 psi); D — single-pointer indicating 
pressure controller in mud-gun room — two electric 
control units; E — two-pen recorder on graphic 
panel; F — hand valves. 


by a cable wound on a reel in the hoist house. The 
movement of stock line rods is transmitted from the 
cable reel through a gear reduction unit to: 

1. Dual transmitting slidewires $1 & S2. The signal 
from $1 is converted by A to 3 to 15 psi for graphic 
panel recorder B. Slidewire S2 signal goes to C, a re- 
cording a-c potentiometer in the stockhouse (range 0 to 
20 feet). 2. A rotary switch R actuating a vertical 
bank of signal lights D. 3. A selysn transmitter ST 
connected to visualizer E in the mud-gun room. This 
sensitive unit will readily indicate movement. 

Hot-Blast Control. The 1000 to 2000° F hot blast 
temperature recorder-controller (Figure 1) maintains 
a constant blast temperature to the furnace by position- 
ing two motor valves regulating the amount of cold blast 
air permitted to by-pass the stoves. These valves, the 
mixer and choke throttling valves, are electrically inter- 
locked so that they never work simultaneously, but 
always in sequence. 


The furnace top distributor angle, water charges, large 
and small bell openings, and skip activity are recorded 
on the 12-pen sequence recorder (Figure 1). The 
furnace-top gas-temperature recorder (range 0 to 
1000°F) records the temperature of the gas leaving the 
dust catcher, warning operator of unsafe temperatures. 


Venturi Scrubber. The scrubber's high efficiency is 
due to the combination of high gas velocity and water 
Spray pressure. Its instruments (Figure 5) are: 


1. Water flow and pressure to spray nozzle header are 
continuously recorded by a two pen recorder D on 
gtaphic panel which receives signals from transmitters 
B and C. 

2. A differential-pressure transmitter B measures the 
differential across the venturi, to continuously check on 
loading or closing of the venturi section. 

Cooling Tower Controls. Gas enters the bottom of 
the cooling tower (Figure 6) and flows upward through 
banks of tile counter current to the water. 

1. Thermocouples measure gas outlet and water inlet 
temperatures. Pneumatic signals are transmitted to two- 
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Figure 3. Blast pressure measurement and tuyere 
air control. Code: A — pressure transmitter input 
0 to 60 psi, output 0 to 30 psi; B — single-pen pres- 
sure recorder with 0 to 60 psi chart et sea 
room); C — non-indicating pressure transmitter, 
input 0 to 30 psi, output 3 to 15 psi; D — pressure 
recorder on graphic panel. 
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Figure 4. Stock line level measurement. Code: 
S:S2 — slidewires on pinion gear shaft; R — rota 
drum contact switch on pinion gear shaft; ST — 
selsyn transmitter on pinion gear shaft; A — elec- 
tric-pneumatic transducer; B — single-pen recorder 
on graphic panel; C — single-pen recorder in stock 
house; D — signal light panel on cast house floor; 
E — circular indicator in mud-gun room. 
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Figure 5. Venture scrubber instrumentation. Code: 
A — differential pressure recorder on graphic 
panel; B — pneumatic flow or differential pressure 
transmitter; C — non-indicating pressure trans- 
mitter; D — two-pen flow and pressure recorder on 
graphic panel (0 to 15,000 gpm, 0 to 100 psi). 


95 

















wy Tr] 
UG rs] 

































/c 
Water To 
Pressure 
Equalizing Cooling 
—_———_—+} L—-LINe Tower 
Gos From| Cooling 
lo | Venturi Tower Bubble Tubes 
Scrubber 
Liquid 
Level 
ic | Tank 
— =——3— 














Figure 6. Gas cooling tower instrumentation. 
Code: A — non-indicating pneumatic potentiom- 
eter transmitter; B — two-pen temperature re- 
corder on graphic panel; C — pneumatic flow 
transmitter; D — single-pen diff. pressure recorder 
on graphic panel; E — pneumatic diff. pressure 
liquid-level transmitter; F — single pointer liquid- 
level indicator on graphic panel; G — pneumatic 
control unit; H —two-pen flow and pressure re- 
corder on graphic panel; | — thrustor valve; J — 
pneumatic pressure transmitter. 
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Figure 7. Gas flow and pressure instrumentation. 
Code: A — non-indicating pneumatic flow trans- 
mitter; B — non-indicating pneumatic pressure 
transmitter; C — two-pen flow and pressure re- 
corder on graphic panel. 





pen recorder B on the graphic panel (both 0 to 200° 
range). When the tower is operating efficiently, pas 
is cooled to within 5 to 10°F of the inlet water tem. 
perature. Water requirements are about 15 to 29 
gallons per thousand cu ft of gas. 

2. The differential pressure across the tower is measured 
by transmitter C which connects to recorder D on the 
graphic panel. Any differential above normal (3 to §” 
W C at 125,000 cfm) probably indicates a restriction 
in the tower tile bank. 

3. Cooling tower water level is controlled by impulses 
taken from the liquid level tank next to the tower. 
This differential is transmitted to the graphic controller 
F (range 0 to 80” linear) which powers cylinder G 
actuating a butterfly valve in the overflow line Ap 
alarm system is included which automatically opens an 
emergency dump valve. 

4. Water flow and pressure to the sprays are measured 
by pneumatic transmitters J and C and recorded by H 
on the panel (range 0 to 3000 gpm, 0 to 100 psi), 

Gas Flow Instruments. After final cleaning by electro- 
static precipitators, the gas is now available for stove 
consumption and power station boilers (Figure 7), 
Each gas flow and pressure is measured and recorded on 
the graphic panel (range 0 to 100,000 cfm, 0 to 15° 
W C). 

A dual-range precision indicator allows the operator 
to check by means of a multi-range selector switch any 
one of 24 furnace and stove inwall temperatures, top 
gas temperature, stack temperature, etc. 

Moisture of furnace wind is constantly controlled 
(Figure 8). A small amount of blast passes through 
sampling system A which transmits to recorder-control- 
ler C (range 0 to 25 grains/cu ft of wind). 

Stove Controls. The stove-gas flow recorder-controller 
(Figure 9) for each stove holds the desired gas flow 
rate, as manually set, by automatically positioning a 
control butterfly. Flow is measured and pneumatic- 
ally transmitted to recording control GFC on the graphic 
panel. The same signal goes to fuel/air ratio con- 
troller RR. 
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Figure 8. Furnace-wind moisture controls. Code: 
A — moisture measuring unit; B — non-indicating 
electric-pneumatic transducer; C — moisture re- 
corder in power house; D — pneumatic control unit. 


Figure 9. Stove-gas flow and temperature control. 
Code: T/C — thermocouple in stack; T — non- 
indicating pneumatic potentiometer transmitter; 
STC — stack temperature recorder controller; DP 
— differential pressure switch to actuate high-limit 
annunciator alarm; PSR — pneumatic selector relay; 
GFC — gas flow recorder controller; GFT — gas 
flow ransmitter; R — radiation sensing element in 
stove dome; DTR — stove dome tempertaure re- 
corder; DPS — differential pressure switch to actu- 
ate solenoid; S — solenoid operated air valve; AFT 
air flow transmitter; RR — pneumatic ratio relay. 
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Figure 10. Stove combustion-chamber safety inter- 
lock. Code: R— radiation sensing element; T — 
non-indic. pneumatic transmitter; DP — diff. pres- 
sure switch for alarm; DPS — diff. pressure switch 
for solenoid; DTR — dome temperature recorder; 
S$ — solenoid-operated air valve; RR — ratio relay; 
M — low-limit controller. 


The stove stack temperature (Figure 9) is measured 
by a thermocouple in the stove flue-gas outlet. The 
controlling effect of relay PSR is a temperature over- 
tide on fuel fired to the stove. When the stack tem- 
perature reaches its pre-set point, it automatically re- 
duces fuel below the pre-set quantity. 

The stove dome temperature radiation sensing element 
R sights down on the checker refractory. Transmitter 
T signals recorder-controller DTR on the graphic panel. 
The control effect supplies excess combustion air by 
changing its fuel-air ratio, resulting in a lower input 
per mass volume, effectively limiting dome temperature. 

In the stove combustion chamber low-temperature 
cut-off (Figure 10), a radiation sensing element R sights 
directly into the combustion chamber. This interlock 
prevents stove gas from flowing to the chamber if the 
temperature is below its safe combustion limit. 


Automatic Stove Changing 

The Fairless No. 3 furnace uses a pneumatic cylinder- 
actuated system. Two stoves are heated with gas while 
the third is heating the blast. When a stove is suf- 
ficiently heated, valves automatically open or close, 
changing the “on gas” stove to “on blast”. From a 
graphic panel switch (shown at extreme left Figure 1), 
any of the following operations can be selected: 1. gas 
to blast; 2. blast to gas; 3. bottled from gas; 4. bottled 
from blast. 

"Gas to Blast” Operating Sequence. After setting the 
selector switch to the proper sequence, the operator mo- 
mentarily pushes the “Initiate Sequence” button, which 
selects the proper solenoid valve to supply air to gas 
valve sequence pilot. The air pilot connection on the 
sequence valve (Figure 11) positions the plunger to let 
air enter and close the gas valve actuator cylinder, and 
at the same time connects the cylinder exhaust to atmos- 
Phere. As the piston nears the end of its stroke, it 
uncovers a cylinder-wall port, and permits air to pass 
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Figure 11. Details of the automatic stove changer 
section of the graphic panel (extreme left Figure |). 


on to the burner shut-off cylinder, and close the valve. 
This same means of operation is maintained through 
the various cylinders until all valves are properly posi- 
tioned. When the last valve in the sequence has oper- 
ated (the hot blast valve) a time-out switch “triggers” 
the air-supply shut-off and exhausts the system. 

Through the sequence valves, this system provides a 
mechanical interlock between all the valves, and a “fool- 
proof” scheme for valve operation. Exhausting at the 
end of a complete cycle assures that the valves will re- 
main in a fixed position, and eliminates the possibility 
of condensation in the lines. In the event of incomplete 
operation, indicating lights on the graphic panel locate 
the trouble area by showing valve position. 

Stove changing can be done manually by handwheels 
at valve locations. The system is interlocked through 
hot-blast valves in such a manner that the hot-blast valve 
on one stove must be open, before the stove that is 
“on blast” can be taken off blast. 

The total time required for an automatic stove change 
is 5 to 7 minutes. The actual time to operate the valves 
requires less than 2 minutes, and between 3 to 4 minutes 
is required to fill the stoves, and about 2 minutes to 
“blow off”. 

Burner Shut-Off Unique. This unique valve (Figure 
12) makes possible the fully-automatic stove change sys- 
tem. It consists of a body, hood and disc. To open or 
close the valve, the lever is moved through an arc of 
about 113°. 

The first action in opening the valve is to move the 
disc away from the seat. Continued rotation of the 
valve shaft raises the disc into the hook where it will 
be out of the path of the gas and air. When closing 
the valve, the last action of the crank arm on the valve 
shaft is to bring the disc against the seat. The valve disc 
seating surface never slides across the valve body seat. 
During assembly the two surfaces are lapped in, so as to 
maintain a bottle-tight seat. 


Tuyere Air Proportioning Control 

The air proportioning system consists of a butterfly 
valve and an air flow venturi for each of the 20 tuyeres. 
The system performs these functions: 
1. Maintain automatically the desired air distribution to 
the blast furnace by metering and controlling the air 
flow to each tuyere. 
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2. Adjust automatically each flow controller from the 
bustle-pipe pressure so that the individual control valves 
will operate as near open as possible. 


3. Adjust automatically the tuyere flow set points to 
prevent any individual control valve from moving to 
wide open and out of control range. 


4. Provide individual remote-manual control stations to 
position each tuyere control valve manually when de- 
sired. 


5. Provide a means for opening all control valves simul- 
taneously by a master transfer-relay. 


6. Permit changing the air distribution pattern among 
the tuyeres as required by furnace conditions. Included 
in each flow control is a ratio relay which makes a true 
ratio change between flows, and does not simply bias 
the tuyere at a higher or lower flow rate. 


7. Butterfly valves to go to a wide open position, if 
signal to pilot valve is interrupted. 

The control system (Figure 13) controls bustle-pipe 
pressure as determined by tuyere-valve position. One 
butterfly valve always operates near the maximum op- 
erating point and is the controlling or master valve. 
Any valve can be the master valve automatically, which 
is determined by the resistance to air flow through the 
furnace burden for the respective tuyere. The re- 
mainder of the valves will be at some normal operating 
position. Three advantgaes of butterfly valves are: 

1. Air flow does not materially increase when a valve 
position is beyond 70 to 75% open. The remaining 
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25% to full open can readily be adapted into the auto 
matic resetting system. 

2. Low torque requirements. : 

3. Low pressure drop. 

For simplicity, we decided that separate “jammed’ 
valve indication was not necessary. The thrust necessary 
to stall the actuator is about 5:1 greater than the torque 
tequirements of the valve. In case of a “jammed” valve, 

he air flow would either drop or increase. To correct 
iis, the tuyere flow controller transmits a new valve 
| osition signal. Depending on the direction of the 
‘ignal, a signal light will alert operators if this valve is 
beyond its operating range. At first the control system 
attempts to correct itself. If the air flow through the 
tuyere is too much or too litle, then the operator can 
switch to manual or visually inspect the faulty tuyere. 

When the furnace goes on “check” (reduced wind) 
the air flow and bustle-pipe pressure drop accordingly. 
The bustle-pipe pressure transmitter adjusts the tuyere 
flow controller set point to a new value. But, as the 
valves were in a normal position, the differential across 
the venturi also drops, and the valves probably would 
not move at all. Thus, valve movement is reduced t 
minimum whether the furnace is on full wind or check. 


Summary 


We feel that the steel industry, and especially i 
blast furnace division, has taken a long awaited step 
ahead in the field of instrumentation. While we af 
very pleased with the results to date, we recognize there 
is still a job to be done. 
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The Steering .. . 


.. for the cross-fertilizing clinic was provided by 
\| to r) Lloyd Slater, FIER’s Executive Director, for 
the instrumentation field; Col. L. S. Fletcher, ASTE’s 
Research Director, for the metal-cutting field, and 
Prof. O. W. Boston, U of Michigan, for fundamental 


metalcutting research 


FIER Clinic Probes 
into Metalworking 


ANN ARBOR, Mich., June 26-27, 1958—How can 
instrumentation speed progress in a critical technology? 
Exciting glimpses of this vital role for measurement and 
control proved to be the highlight of this third cross- 
fertilization project of FIER: a clinic devoted to “New 
Instrumentation Requirements for Metalcutting”. 

Metalcutting, the attendees found out, must enter into 
a rigorous new era based on numbers: numbers about 
process fundamentals which can be derived only by in- 
strumental techniques. The development of urgently 
needed new ways to cut tougher metals faster and 
cheaper depends both on these first basic measurements 
and on the almost simultaneous emergence of systems 
to measure and control the new processes. This work, 
all of the metalcutting fraternity present agreed, has 
been long overdue. 


Three Views Converge 


The component parts of FIER’s cross-fertilization 
clinic were ideally suited to discussing this challenge. 
Co-sponsors of the affair with FIER were the American 
Society of Tool Engineers (with 40,000 members in the 
metalcutting and production engineering field) and the 
Mechanical and Production Engineering Department of 
the University of Michigan (a leading campus exponent 
of fundamental research into metalcutting). Each of 
these organizations brought roughly 25 attendees to the 
clinic; each was responsible for a portion of the tech- 
nical program. 

Opening the clinic were three papers from the metal- 
cutting field: 1) A. O. Schmidt of Kearney & Trecker 
“toured the world” with slides depicting the latest meas- 
urement and control techniques in actual production 
shops; 2) H. J. Siekman of General Electric described 
an advanced system for the control of high speed lathes; 
W. W. Gilbert, also of G. E., told how a special in-plant 
analog of machineability variables can be used as a 
manually-operated control computer by the machine 
Operator. 

The afternoon session offered three papers by funda- 
mental researchers into metalcutting: 1) K. J. Trigger 
of U of Illinois described how basic thermal studies of 
the metalcutting process are now being made; 2) M. 


September 1958, Vol. 5, No. 9 


A monthly report of Foundation 
for Instrumentation Education 
and Research activities by its 
Executive Director, Lloyd Slater 








C. Shaw of M.LT. detailed parallel work exploring force, 
power and energy in metalcutting; 3) M. E. Merchant 
of Cincinnati Milling boldly emphasized how other 
qualities and properties of metal could be measured and 
controlled by physical instrumentation during cutting. 
In the evening session of the first day, the instrumen- 
tation proponents delivered their three papers: 1) 
Waldo Kliever, consultant, described recent develop- 
ments on the broad front of measurement and control 
and how they might apply to metalcutting; 2) C. 
McClurg of Magnaflux Corp. gave a fascinating dis- 
course on the potential of eddy current measurements in 
continuous metalcutting; 3) Ted Kaslow of Decker 
Aviation revealed great recent progress in measuring 
position and dimension by various electrical effects. 


Feedback Follows Breakfast 


The whole morning of the second day was given over 
to work-group discussions of how the new instrumental 
techniques might be applied to solving problems un- 
veiled during the preceding day. Reports on the de- 
liberations of each work group were then read off to 
the complete assembly during the final lunch of the 
clinic. The contents of these reports coupled with the 
excellent formal papers of the program will make the 
proceedings of this third FIER Clinic a unique and valu- 
able document. These printed proceedings should be 
available through the Foundation by October, 1958. 


The 
Sessions 


... took place 
in the uni- 
versity’s hand- 
some _ Rack- 
ham auditori- 
um. Seen on 
the podium is 
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Manager 
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ability Devel- 
opment for 
G.E. 
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Welcome 


by Robert J. Jeffries 
President 


Instrument Society of America 


(Data-Control Systems, Inc.) 


On behalf of the Instrument Society of America, its 
officers, committeemen, members and staff, I am pleased 
to extend to you a cordial welcome to our 13th Annual 
Conference and Exhibit in the historical and dynamic 
city of Philadelphia. This conference and exhibit is in- 
tended as an educational device by which persons in- 
terested in instrumentation can contribute to their fellow 
workers and can, in turn, themselves, derive benefit from 
the efforts and contributions of others. 

The fundamental objectives of the Instrument Society 
are to: 

(1) Stimulate education and research in the field of 

instrumentation. 

(2) Contribute to the dissemination of knowledge in 

the field. 

(3) Contribute to the professional and personal de- 

velopment of its members. 

Through the many technical papers to be presented 
during this week, and through the published proceed- 
ings of this conference, through the personal exchanges 
between exhibitors and manufacturers, and they among 
themselves, we hope to implement these objectives. 
Through the Society’s organizational structure and op- 
portunities it affords for an individual to gain profes- 
sional, personal, administrative and even legislative and 
judicial experience, we attempt to implement these 
objectives. 





The outstanding characteristics of the field of instru- 
mentation is the dynamic character of its technological 
evolution. Instruments that are in common use today 
were unknown just a few short years ago. By the same 
token, we see reported in technical papers here in 
Philadelphia, new principles and techniques which will 
result in industrial instruments in the near future, which 
will in turn find application and utilization in industrial 
installations in the automated plants of the future. Every- 
one associated with the field of instrumentation, from 
the mechanic to the long-haired university professor has 
a need for the type of opportunity which is afforded W 
by the Instrument Society of America. Our Society is 
the only society in this country devoted exclusively 
the field of instrumentation. We are proud of what we 
are doing, we are humble before the task to which we 
are addressing ourselves, and we extend to each and 
every attendee the opportunity to join with us in the 
work and the rewards of the Society. 





Our Society and this conference and exhibit are 
examples of the efforts of free men in a free society 
directed toward their own betterment. We all are proud 
to be citizens of a country and members of a society 
which makes this possible. I am sure you will find yout 
attendance profitable and we look forward to your future 
attendance and participation in other ISA activities. 
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Philadelphia Host Committee 


Welcomes You... 














On behalf of the ISA Host Committee and the many 
other committees and individuals who have contributed 
generously to planning of all phases of this meeting, | 
want to extend a cordial welcome to the 13th Instrument- 
Automation Conference and Exhibit. 

The very fact that you have found time to join with us 
in Philadelphia is indicative of your interest in advancing 
the aims of the Instrument Society of America and the 
dynamic industry with which you are so intimately as- 
sociated. We are certain that you will find this year’s 
conference and exhibit a rewarding experience. 

At no time has there been a more urgent need for better 
understanding of the vital contributions that instrumen- 
tation can make to the growth and health of the national 
economy. The important relationship of instrumentation 
to industrial productivity, to military preparedness and ef- 





Executive Chairman 
William A. Crawford 
(EM. duPont deNemours) 
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Gerald H. Gleason 
(The Foxboro Co.) 





Publicity Committee 
J. M. Nevergole 
(The Ullman Organization ) 


Registration Committee 
Howard J. Smith 
(Arobone & Cline) 





Ladies Program 
Mrs. D. N. Brooks 





Members Relations 
Werner D. Jung 


(Catalytic Construction Co 





fectiveness, to science, and to general business efficiency, 
is everywhere evident. It must be made more g0 if yp 
as a nation are to maintain technological superiority, 
This year’s conference then—‘Instrumentation in the 
Space Age”—is especially timely. The exhibits and techy). 
cal sessions have been developed with your needs in ming 
It is hoped that you will find in Philadelphia an op 
portunity to exchange with others in your industry infop. 
mation that will be helpful not only to you personally 
but also to your company. 
We are glad that you are with us and we sincerely 
hope that your visit is most pleasant and stimulating, 
Henry F. Dever 
General Chairman 
ISA Philadelphia Host Committee 
(Minneapolis-Honeywell Regulator Company) 
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)GENERAL INFORMATION 


13th Annual ISA Instrument-Automation Conference & Exhibit 











FEES 








Members of ISA, ASME, Non- 
AIEE, ACM, IRE Members* 


= 


Instrumentation Clinic ....... _.$ 5.00 $ 8.00 
Conference Program 
— , 
All conferences, clinics, anc 
t the Instrumentation 

— a .. Se uaCe te wae wds ation 40 i $ 8.00 $12.00 

Student Fees 
Conference Program 
pa publications) ....-- -$ 1.00 $ 1.50 
ep eeinnitt $12.50 $12.50 


Annual Banquet .....---. ‘ 
Ladies Program ......------ bv cndeeene es enous (See page 107) 
Plant Tours ....-----0- 02 ee cece cece eee e eee eees (See page 107) 
Exhibit: Conference registrants and holders of Admission In- 
vitations, complimentary ; others, $1.00. 

i y - k will be refunded if he 
‘Extra charges Dai ‘member ($12.00 <n oa ie to October 
15, 1958. 











Conference Program 

See pages 108 through 111 for complete details on Tech- 
nical Sessions, Clinics, Workshops, and National Lecture 
Series which make up the week-long program. 


Exhibit 

All Conference registrants and holders of admission in- 
vitations are admitted to the Exhibit without charge; to 
others, there is a $1.00 admission fee. Listing of exhibitors 
begins on page 113. The New Exhibit Buyers Guide begins 
on page 136. 


Employment Service 

ISA Employment Service is located in Booth 730. This 
service is free to ISA members, Exhibitors, and ISA Journal 
classified advertisers for listing positions opened and seek- 
ing employment. Submit resumes and job descriptions to 
Employment Service. Interviews will be arranged. 


Official Airline and Hotels 

The United Airlines is the official carrier and will provide 
information and reservation service in Booth 714. Official 
hotels are the Bellevue and Sheraton. Hotel reservations 
should be directed to Convention and Visitors Bureau, 
Juniper and Filbert Streets, Philadelphia 7, Pa. 


Information Center 
A general Information Booth and message center will 
be located in Booth 610. 


Free Bus Service 

Fred Lennon, President of Crawford Fitting Co., is again 
providing free bus service between downtown hotels and 
Convention Hall. Routes and schedules will be posted. 


ISA Film Showing 
The two ISA color movies, “Principles of Frequency Re- 
sponse” and “Principles of Automatic Control” will be 





pon REGISTRATION CENTERS 


Sunday, September 14 


Instrumentation Clinic, U. of Pa., Dedrick Hall, 8-9AM 
Leaference Events, Sheraton, Parlors A&B, 10AM-10PM 
dies Program, Sheraton, Parlors C&D, 10AM-10PM 


Monday, September 15 


Instrumentation Clinic, U. of Pa., Dedrick Hall, 7:30-8AM 
onference Events and Exhibit, Convention Hail, 8AM-10PM 
Program, Sheraton, Parlors C&D, 9AM-2PM 


Tuesday through Friday, September 16-19 
Conference Events & Exhibit, Convention Hall, starts 8AM 
ies Program, Sheraton, Parlors C&D, starts 9AM 








—— 
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EXECUTIVE’S DAY 


Leading executives of top 
U.S. firms will be ISA’s spe- 
cially invited guests Thurs- 
day, Sept. 18. Program will 
include lunch, with Henry B. 
duPont, vice president, E. |. 
duPont deNemours, Inc., 
speaking on the significance 
of instrumentation in our in- 
dustrial economy, followed by 
a guided tour of the ISA ex- 
hibit. 





shown during exhibit hours at the ISA Booth 702, 706 in 
the registration area of Convention Hall. Stop by and see 
these movies. 


ISA Membership and ISA Journal 


Complete information on ISA membership, services, pub- 
lications, meetings, committees, and ISA Journal will be 
available at the ISA Booth 702, 706 in Convention Hall. A 
lounge will be maintained at the ISA Booth—rest and meet 
your friends here—you are always welcome. 


Technical Session Reprints and Publications 

Reprints of papers presented at conference programs will 
be on display and for sale in Booth 601, 605. Also, all ISA 
publications will be available in this booth. 


Student Day 

ISA will play host to 250 Philadelphia area high school 
science students and their teachers on Friday, September 
19. Working through William Brunton, head of Philadel- 
phia’s Technical and Vocation School work, this varied 
program will be presented: 9:00 to 10:00 a.m., Leeds & 
Northrup’s Wayne Besselman will review the development 
of instrumentation, followed by a question-answer period. 
From 10:00 a.m. to noon, students and teachers will tour 
the exhibits. 


Cooperating Societies 

Four other technical societies are cooperating with ISA 
in the Conference Program: American Society of Mechani- 
cal Engineers, American Institute of Electrical Engineers, 
Association for Computing Machinery, and Institute of 
Radio Engineers. 


SOCIETY MEETINGS AND EVENTS 





President’s Reception, Sun. Sept. 14, 4PM-6PM, Sheraton 
Annual Members Meeting, Tues. Sept. 16, 1:30PM, Bellevue 
National Delegates Meetings, Tues. Sept. 16, Bellevue 
8:00AM Breakfast. 1:30 PM Attend Members Meeting 
9:00AM Dist. Council Meetings. 2:30 PM Nat. Council Meet. 
12:15PM Luncheon with Section Officers 
Section Officers Meetings, Tues. Sept. 16, Bellevue 
9:00AM Attend District Council Meetings 
12:15PM Luncheon with National Delegates and Councils 
1:30PM Attend Members Meeting 
Exhibitors’ Meeting, Wed. Sept. 17, 10OAM-11AM, Convention Hall 
Exhibitors’ Advisory Comm., Wed. Sept. 17, 11AM-Noon, Con- 
vention Hall 
Annual ISA Banquet, Wed. Sept. 17, 6:30PM, Bellevue 
Executive Board Meeting, Wed. Sept. 17, 3:30PM-5:30 PM, 
Bellevue, Room 108 


Committee and Division Meetings Schedule on following page. 
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5 CALENDAR OF EVENTS 13th Annual ISA Instrument-Automation Conference & Exhibi 
EVENT PLACE TIME 
Standards and Practices Board Meeting ............... ..++Bellevue Hotel, Green Room .... 9:00 A.M. to N 
General Conference Chairman’s Meeting ................... Bellevue Hotel, Pink Room ........10:00 A.M. ro ie 
Society Structure and Planning Committee Meeting ........ Bellevue Hotel, Green Room ........ 1:00 P.M. to 5:00 Py 
Instrumentation Clinic Registration ....................... Dedrick Hall Foyer .......... -+ 8:00 A.M. to 9:99 
Feedback Control Systems Division Meeting ................ Bellevue Hotel, Room 106 .......... 9:00 A.M. to Noon 
Data Handling and Computation Division Meeting ..... ...+»Bellevue Hotel, Room 107 ..... -.-- 9:00 A.M. to Noon 
Standards and Practices Process Division Meeting .... scomeGerewee EROGRE .......2.00-. -+++++ 9:00 A.M. to 4:09 p 
ee ..- Sheraton, Parlors A and B ..... --- 10:00 A.M. to 10:99 Pe 
Management and Economic Division Meeting ......... --Bellevue Hotel ................-...10:00 A.M. to 4:99 Pe 
Sales Engineering Workshop .................e+e++:: ..-Sheraton Hotel, Penn West Room .. 1:00 P.M. to 3:30 Pa 
Industries Department Director’s Meeting............. ...Bellevue Hotel, Room 104 .... ... 1:00 P.M. to 4:00 Py 
Physical and Mechanical Measurement Division Meetin: ....Bellevue Hotel, Room 106 ........ 1:00 P.M. to 4:00 Py 
Instrumentation Electronics Division Meeting ....... .- Bellevue Hotel, Room 105 ........ 1:00 P.M. to 4:9 Px 
Analysis Instrumentation Division Meeting aa ...Bellevue Hotel, Room 107 ...... --+ 1:00 P.M. to 4:99 Pu 
Ladies Headquarters, Registration and Coffee ...... .:Sheraton Hotel, Parlors C and D....10:00 A.M. to 2:9 Py 
Io ANE A Ag i .-Sheraton Hotel, Grand Ballroom.... 4:00 P.M. to 6:00 Py 
Rubber and Plastics Division Meeting ......... Scalde ...Bellevue Hotel, Room 104 ......... 7:00 P.M. to 9:99 Px. 
i ects diaikli cid alddlelbisdgec ccc ceces606ee Bellevue Hotel, Room 105 ........ 7:00 P.M. to 9:00 Py 
ISA Paper Solicitation Comm. of AACC ................... Bellevue Hotel, Room 106 ............ 7:00 P.M. to 9:09 PM 
Installation, Operation and Maintenance Division Meeting ..Bellevue Hotel, Room 108 .......... 7:00 P.M. to 10:09 Py 
EE SS Convention Hall .................. 8:00 A.M. to 10:00 Py 
a ens ebawe deepal ound Convention Hall, Room 101 ...... 8:00 A.M. to 8:45 Ay 
ee aaa ali sink cag 60.06 46s «<0 eee 9:00 A.M. to 10:00 Ay 
Recommended Practices-26 Committee Meeting ............ Bellevue Hotel, Room 104 .......... 9:00 A.M. to 5:00 Py 
Ladies Headquarters, Registration and Coffee .............. Sheraton Hotel, Parlors C and D .. 9:00 A.M. to 2:00 Py 
Measurement and Control Instrumentation Com. Meeting ..Bellevue Hotel, Room 105 ........ 9:00 A.M. to Noon 
Measurement and Control Instrumentation Com. Meeting..... Bellevue Hotel, Room 106 .......... 9:00 A.M. to Noon 
Measurement and Control Instrumentation Com. Meeting..... Bellevue Hotel, Room 107 ........ 9:00 A.M. to Noon 
i ars sche 4 Yuba GEN Ontos 66 besos ceesere send Convention Hall, Room 301 ........ 9:30 A.M. to 4:30 Py 
EE OEE TE IIE ee Convention Hall, Ballroom ........10:00 A.M. to 12:30 Py 
a a nea dine od sie eo me ee SO SO Oe ad Noon to 10:00 Py. al 
i Es wk dc metindine ee edeeeee es ...-Booth 730 Convention Hall ......Exhibit hours, daily 
American Automatic Control Council Meeting .............. Convention Hall, Room 302 ........ 1:00 P.M. to 5:00 Py al 
Measurement and Control Instrumentation Division Meeting. . Bellevue Hotel, Room 108 .......... 1:30 P.M. to 4:00 P¥ m 
Positive Displacement Meter Planning Meeting ............ Convention Hall, Room 306 ........ 2:00 P.M. to 4:30 Py 
ee, ee evade wae eeesee-s : .-Convention Hall, Room 200 ........ 2:00 P.M. to 5:00 Px St 
Control Systems Workshop .................... “ ..Convention Hall, Room 300 ........ 2:00 P.M. to 5:00 Py P 
De ee ees edeseeeeess ...Sheraton Hotel, Constitution . 2:00 P.M. to 5:00 Px 
Aeronautical Division Meeting ............... ore ...Convention Hall, Room 307 ....-- 5:00 P.M. to 7:00 P fe 
Technical Department Directors Meeting .......... . Bellevue Hotel, Room 105 .......... 5:00 P.M. to 11:00 Px ti 
i cok odes cccccesesessceses ..Convention Hall, Room 302 ........ 8:00 P.M. to 10:00 P¥ 
Transportation Division Meeting ................ ..Convention Hall, Room 303 ........ 8:00 P.M. to 10:00 PX M 
Report on Soviet Automatic Control .............. .....-Convention Hall, Room 200 ... ... 8:00 P.M. to 10:00 PX P 
so cee a6 ee ented eet entewss< ..e+e+++e-eConvention Hall, Room 101 ........ 8:00 A.M. to 8:45 AM P. 
a se alld dio ae weer o% 60 ye ee 8:00 A.M. to 10:00 PL T 
Council, Section Officers and Members Annual Meeting S errr ... 8:00 A.M. to 6:00 PX ' 
ERS RE OE SS” ear ...9:00 A.M. to 10:00 AM to 
Measurement and Control Instrumentation Division Meeting..Sheraton Hotel, Parlors A and B. .. 9:00 A.M. to Noon ls 
Feedback Control Systems Technical Sessions ....... .....Convention Hall, Room 200 ........ 9:00 A.M. to 4:00 PX U 
Maintenance Management Workshop................ . Convention Hall, Rooms 205 and 206. 9:00 A.M. to 4:00 Pil W 
i nn... cc cccccccerecceeess .......Convention Hall, Rooms 300 and 400. 9:00 A.M. to 5:00 P= 
Plant Tour to Leeds & Northrup ................ - ...Bus leaves Sheraton Hotel ..... . 9:30 A.M. to 2:00 PX A. 
rr eo. snc d eer eddectevereeseson ened Bus leaves Sheraton Hotel ........ 9:30 A.M. to 5:00 PH th 
ee sa iekee cede ceeeearece sees —— eae ; Noon to 10:00 Pt 
Measurement and Control Instrumentation Com. Meeting ..Bellevue Hotel, Rooms 104, 105, 106..1:30 P.M. to 4:00 PH A 
case os scene eb aamereea ves Convention Hall, Room 306 ... 4:00 P.M. to 6:00 PX 1 
Metals and Ceramics Division Meeting ............. ...Convention Hall, Room 307 . . 4:00 P.M. to 7:00 PH 
Medicine and Biology Division Meeting ........ ies ..Convention Hall, Room 302 ... . 8:00 P.M. to 10:00 PH F: 
Pulp and Paper Division Meeting .................. ..Convention Hall, Room 303 8:00 P.M. to 10:00 PX PI 
Research and Devlopment Committee Meeting........ pe TEED. 5.5. Gwe eine ews 00% 4:00 P.M. to 10:00 PX | 
id ic wa ewiaigbe be ee pre's © ; ..Convention Hall, Room 101 ... .. 8:00 A.M. to 8:45 AM Fr 
Conference Registration .................++:: ree . Convention Ball ....ccsccecess ... 8:00 A.M. to 6:00 Pil qu 
Metals and Ceramics Technical Session bwieateen ...Convention Hall, Room 304 ........ 9:00 A.M. to Noon 
Analysis Instrumentation Session .................... ...Convention Hall, Room 205 ........ 9:00 A.M. to Noon 
Aeronautical Technical Session ..................... .....Convention Hall, Room 300 ...... 9:00 A.M. to 4:00 HE 
Chemical and Petroleum Technical Session ................ Convention Hall, Room 400 ........ 9:00 A.M. to 4:00 Hs . 
I IEE PEUIIOED ccc cc ccc cecesecseccccceves ......Convention Hall, Room 305 . ... 9:00 A.M. to 4:00 4 Ti 
Ss oso ene Owe 650 0000-60008 Ha 00 Oi Convention Hall, Room 206 ........ 9:00 A.M. to 4:00 a ve 
Educators Workshop ...............--eee+eeeseeeee+++++++-Convention Hall, Room 200 .. ... 9:00 A.M. to 5:00 7 
Publications Committee Meeting ............ oman ...Bellevue Hotel, Room 105 .......... 9:00 A.M. to 5:30 Tu 
National Nominating Committee Meeting............. .. Convention Hall, Room 307 .... 9:00 A.M. to Noon s Pl, 
Rs has oo 6 CERRO 6 e608 wes i PEE EEE hoax on-6-00 0-0-0: .....10:00 A.M. to 11:00 Lo 
Ladies Lecture Trip to Valley Forge and Jenkintown _..Bus leaves Sheraton Hotel ........10:00 A.M. to 3:00 We 
Exhibitors Advisory Committee Meeting ............. ....Convention Hall, Room 1 ..........11:00 A.M. to Nese 
Teen ee thee teseeeeieeee IE, TEE wna v00000 000 : ; Noon to 6: Pi Th 
i i Ce cet cescessesssveseeess ..Bellevue Hotel, Room 108 ...... ... 3:30 P.M. to 5:30 re 12 
Nuclear Industry Division Meeting : ales .Convention Hall, Room 307 ..... 4:00 P.M. to - AM ’ 
Banquet, Entertainment and Dancing .. .Bellevue Hotel, Grand Ballroom 6:30 P.M. to 1: Al 
Eco wccceescosesseses -Convention Hall, Room 101 .. . 8:00 A.M. to 8:45 - fro 
Conference Registration ............... ; .Convention Hall ......... ee 8:00 A.M. to 10:00 Pi 
Analysis Instrumentation Technical Sessions .. .Convention Hall, Room 205 ...... 9:00 A.M. to 4:00 Px 
Management and Economics Technical Sessions .... .Convention Hall, Room 200 ...... 9:00 A.M. to 4:00 Pi 
Measurement and Control Technical Sessions ........ .Convention Hall, Room 304 ........ 9:00 A.M. to 4:00 Pu 
Physical and Mechanical Measurement Technical Sessions ..Convention Hall, Room 305 ..... 9:00 A.M. to 4:00 PL : 
Seatac s css oceans 604 6060660 09-00 ¢0-0 6 Convention Hall, Rooms 300 & 400.. 9:00 A.M. to ‘= Py. you 
Electronic Instrumentation Technical Sessions ....... ..Convention Hall, Room 206 ....... 9:00 A.M. to 4: ) Pa . 
ESSE ER I Se a ..Convention Hall & Sheraton Hotel... Noon to 5:3 dir 
Plant Tour to Franklin Institute ...................... ...Make your own travel arrangements10:00 A.M. to Now PM cen 
Ladies’ Trip to New Hope Artist Colony ....... a ..Bus leaves Sheraton Hotel.... ...10:00 A.M. to He Pi I 
ee re clebpeeeecee — > «= |= Noon to re PL ns 
Chemical and Petroleum Division Meeting .............. ...Convention Hall, Room 307 ...... 6:00 P.M. to °2 Pi Cor 
I EE ci wc wboctedecceesseces sen ..-Convention Hall, Room 302 .... . 7:00 P.M. to 10: Br 
Technical Department Steering Committee Meeting .... .Bellevue Hotel, Room 104 . 8:00 A.M. to 9:00 AM 
Nene ce deveceeveseeeeses .Convention Hall .......... ... 8:30 A.M. to Noon 
USSR Automatic Control Session .............ccccccecccees Convention Hall, Room 200 ...... _ 9:00 A.M. to Noon 
Students’ Day Lecture and Exhibit Tour ............ .....Convention Hall, Room 200 ........ 9:00 A.M. to Noon c 
Off-the-Record Discussions ...............:ceseeceeeees Convention Hall .......... Sef 9:00 A.M. to Noon P 
ASME—Instruments and Regulators Div. Terminology Com..Bellevue Hotel, Room 106 .... . 9:00 A.M. to Now pal 
ee aon awe ne aba an heee wh b06e Comventiot Tiel ...cccsccccces: 9:00 A.M. to 1: | 
Foundation for Inst. Education and Research Board Mtg. Ga Seew Ce TE ow oc ccecccdes 10:00 A.M. to Noon g 
Ladies Coffee and Bridge ............ EE AEE ae Sheraton Hotel, Parlors C and D. ..10:00 A.M. to Now a 
ASME —IRD Sub-Committee on Control Valve Terminology. . Bellevue Hotel, Room 107 .......... 1:30 P.M. to 5: 
ISA Jounal Sey 
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LADIES ACTIVITIES AND TOURS 

Wives and friends of members, exhibitors and visitors 
are cordially invited to participate in the special programs 
arranged for them during the 13th Annual ISA Instru- 
ment-Automation Conference and Exhibit. 
Sunday, September 14: Registration—10:00 A.M. to 2:00 
P.M., Hotel Sheraton, Parlors C & D. Basic registration 
fee: $3.00. Package deal: $20.00 (Includes $3.00 registra- 
tion fee, teas, tours and luncheons). 
Monday, September 15: Registration—9:00 A.M. to 2:00 
P.M., Hotel Sheraton, Parlors C & D. Opening Tea—2:00 
P.M. to 4:00 P.M., Hotel Sheraton, Constitution Room. 
Tuesday, September 16: Trip to Atlantic City—9:30 A.M. 
to 5:00 P.M. ($8.00). A wonderful day at the beach and 
lunch at Cap’n Starn’s. 
Wednesday, September 17: Tour of Valley Forge—10:00 
AM. Luncheon and fashion show at Strawbridge & Clo- 
thier Dept. Store—1:00 P.M. to 3:00 P.M. ($8.00). ISA 
Annual Banquet—7:30 P.M., Bellevue Hotel Ballroom. 
Thursday, September 18: Trip to New Hope, Bucks County 
Famous Artist Colony—10:00 A.M. to 4:00 P.M. Lunch at 
Playhouse Inn. ($8.00) 
Friday, September 19: Bridge and Coffee at Ladies’ Head- 
quarters—9:00 A.M. to 5:00 P.M. 


PLANT TOURS 
Tickets are available at the Registration Centers in Con- 
vention Hall and Sheraton Hotel. 
Tuesday, September 16: Leeds & Northrup North Wales 
Plant—9:30 A.M. to 2:00 P.M. ($2.00. Limit 100 persons) 
World’s most modern plant. Lunch at the plant. 
Thursday, September 18: Franklin Institute—10:00 A.M. to 
12:00 P.M. ($1.25) 
All buses for the ladies trips and plant tours will leave 
from the Sheraton Hotel. 


VEST POCKET TOURS 

These tours, while arranged through ISA, will permit 
you to go on your own time. No charges are made— 
directions and time information available at information 
centers in Convention Hall and Sheraton Hotel: Brown 
Instruments Division, M-H Regulator Co.; The Budd Co.; 
Conoflow Corp.; Naval Boiler & Turbine Laboratory; the 
Brooks Rotameter Co. and Fischer & Porter Co. 


a 


DON’T FORGET TO TUNE IN Sunday, September 7, 
6:05 p.m. EDT, Alex Drier salutes 13th Annual ISA 
Instrument-Automation Conference-Exhibit on the pro- 
gram “Monitor” over a 200-station NBC Network. 
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Architects reached into the golden Greek and 
Roman past to design this striking facade, but in- 
side Franklin Institute, emphasis is on the future. 
A special tour will include showing of man-made 
satellites; inspection of one of the most complete 
and up-to-date computer centers in the nation and 
the Institute’s famous Planetarium. 
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x BUCKS COUNTY 

(PLAY HOUSE INN %%Oferoue 
aes sy. 2 
Surrounded by rustic natural beauty yet touched by 
the sophisticated theatrical atmosphere which is 
very much a part of it, the lovely Playhouse Inn 
is an exciting stop on the Ladies’ Tour of New Hope 
and the famous Bucks County Artist Colony. 


— New Hope, Bucks County, Pennsylvania 





Buses will travel through the historic Schuylkill 
Valley and Valley Forge to reach Leeds & North- 
rup’s North Wales, Pa. plant—called the “world’s 
most modern instrument plant.” 
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13th ANNUAL ISA INSTRUMENT-AUTOMATION CONFERENCE & EXHIBIT 





NATIONAI ‘TURE 
Convention Hall—Room 200 
Monday, Sept. 15, 2 PM-5 PM 
Registration, Convention Hall, Monday 8 AM 
Chairman: Dr. James Creese, President, Drexel Institute 
of Technology, Philadelphia, Pa. 
Lecture #1; Process Stream Analyzers. 2:00 p.m. — 3:00 
p.m. C. Monroe Albright, Jr., E. I. duPont. 
Lecture #2; Telemetry. 3:00 p.m. — 4:00 p.m., John C. 
Eckhart, Sandia Corp. 
Lecture +3; Data Handling Systems. 4:00 p.m. — 5:00 
p.m. Dr. Martin L. Klein, Research Div., Cohu Elec- 
tronics, Inc. 


T r c a -i¢ . NJ S 
Convention Hall 
Monday thru Friday 


MONDAY, SEPT. 15, 10:00 A.M. 


KEYNOTE SESSION 

Instrumentation Education in U.S.S.R., Aleksandr M. 
Letov, Associate Director, Institute of Automatics and 
Telemechanics; Vice President, International Federation 
of Automatic Control. 


SERIES 


Lecturers: Dr. Norman Cousins, Editor of Saturday Re- 
view, and Dr. Gaylord P. Harnwell, Pres. of Univ. of 
Penna. 


TUESDAY, SEPT. 16, 9:00 A.M. TO NOON 
FEEDBACK CONTROL SYSTEM: SESSION I 


Analysis of an Industrial On-Off Temperature Controller, 
R. K. Adams, Union Carbide Nuclear Co. 

Process Control for Chemical Neutralization, Wm. B. Field, 
Systems Engineer, Union Carbide Olefins Co. 

Some Practical Consideration in the Application of a Non- 
Interacting Controller to Boilers, Dr. E. I. Ergin, Beck- 
man Systems Division. 


TUESDAY, SEPT. 16, 1:00 TO 4:00 P.M. 
FEEDBACK CONTROL SYSTEMS: SESSION II 


Selecting the Dynamics for a Universal Process Control 
System, George K. Tucker, Minneapolis-Honeywell. 

Computers for Plant Control and Process Optimization, 
John F. Pink, Southwest Industrial Electronics Co. 

Computer Control or Control Computer? Norbert E. 
Weber, Foxboro Co. 

A Control System for Regulating Synthetic Rubber, J. R. 
Connell, Instrument Supervisor, Phillips Chemical Co. 


WEDNESDAY, SEPT. 17, 9:00 A.M. TO NOON 
CHEMICAL & PETROLEUM INSTRUMENTATION: 


SESSION I Panel Discussion: 

“Control Systems Approach to Process Design.” 

Definition of the Subject & Case Histories, C. R. Otto, En- 
gineering Consultant, E. I. duPont. 

What is the Organization Required, G. E. Russell, Systems 
Engineering, Monsanto Chemical Co. 

The Tools Required, Dr. Irving Lefkowitz, Case Institute 
of Technology. 

The Role of the Plant Organization in Systems Engineer- 
ing, Walter E. Bowers, Chief Instrument Engineer, 
Standard Oil Co. of Ohio. 


PIPELINE INSTRUMENTATION: SESSION I 

The Application of Digital Techniques to the Remote Con- 
trol of an Unattended Pumping Units in Saudi, Arabia, 
James F. Conneran, Instrumentation Head, Arabian 
American Oil Co. 
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An Integrated Electric Control System for Unattende 
Pumping Stations, H. B. Rath, Leeds & Northrup Cp, 

Report on ISA Pipeline Committee Projects: 

A. Requirements for Electric Control Valve Operators for 
Pipeline Services, R. J. Osborn, Sinclair Pipe Line ¢y 

B. Factual Presentation of Dynamics of a Closed Syste 
Pipeline, M. Nigh and R. Boyle, Service Pipe Line (y, 

C. Pipeline Industry Standards for Maintenance Instry. 
tions, Schematic Prints, Wiring Diagrams, Trou, 
Shooting and Block Diagrams, E. A. Nelson, Interstat, 
Pipe Line Co. 

D. Requirements of Data-Handling Equipment for Pipe. 
line Application, Glenn E. Mace, Williams Bros, Pipe 
Line Co. and G. E. Roads, Service Pipe Line Co, 

NUCLEAR INSTRUMENTATION: SESSION I 

Power Level Measurement for the GTR and ASTR, j 
R. Gardner, Sr. Nuclear Engineer, Convair Div., Gey. 

eral Dynamics Corp. 

Continuous Radioactive Waste Water Monitor, R. E. Zedler 
and F. E. Gillespie, Oak Ridge National Laboratories, 
A Multi-Channel, Remote Area, Fast Neutron Monitor for 
Health Physics Applications, Arvin H. Smith, Convair 

Division General Dynamics Corp. 

In-Core Instrumentation for the Argonne Boiling Reactor 
(ARBOR), Paul E. Brown, Argonne National Lab. 

ANALYSIS INSTRUMENTATION: SESSION I 

Development of an Ultra-Violet Analyzer for Furfural 
Analysis, Donald M. Wreyford, Texas Butadiene & 
Chemical Corp. 

Continuous Composition Analyzers—A Comparison, A 
Savitsky, The Perkin-Elmer Corp. 

Chemical Analysis Instrumentation by Colorimetry, Robert 
T. Sheen, President, Milton Roy Co. 

Upgrading Superfractionation Product Quality Wit 
Process Refractionometry, O. D. Larrison, Phillips 
Petroleum Co. and D. J. Fraade, Cons. Electrodynamics 
Corp. 

METALS & CERAMICS INSTRUMENTATION 

Use of Pressure Cells for Measurement and Control d 
Rolling Mill Delivery Thickness, T. K. Cauley, U. § 
Steel Research Laboratory 

Application of the Disposable-Head Thermocouple for 0+ 
taining Molten-Metal Temperatures, M. V. Herasimehuk, 
Bethlehem Steel Corp. 

Theory and Application of Two-Color Pyrometry in th 
Steel Industry, T. P. Murray, Jones & Laughlin Sted 
Corp. and V. G. Shaw, Shaw Instrument Co. 

AERONAUTICAL INSTRUMENTATION: SESSION! 

Low Impedance Crystal Transducer Techniques, Wilso 
Bradley, Jr., Endevco Corp. 

An Advanced Instrumentation System for Ballistic Re 
entry Vehicles, R. A. Porter, AVCO, Research and Ad- 
vanced Development Div. 

Recording Photopanel Type Data Digitally on the Oseille 
Graph, Wm. F. Magagnos, Grumman Aircraft Engineer 
ing Corp. 


WEDNESDAY, SEPT. 17, 1:00 TO 4:00 P.M. 

CHEMICAL & PETROLEUM INSTRUMENTATION: 
SESSION II 

Accurate Control of Small Flows, Lynn Griffith, Celanese 
Corp. of America 

Electronic Instrumentation in the Petro-Chemical Indi 
try, V. V. Tivy, Chief Application Engineer, Foxboro 

Electronic Flow Control, N. B. Nichols, Vice President al 
Chief Eng., and J. G. Ziegler, Taylor Instrument Cos. 

Electronic Control Systems from the Designer’s Viet 
Point, Louis Gess and G. S. Briney, Minneapolis-Honf 
well, 
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Cohu Electronics Chairman 
President, Drexel Institute 








PIPELINE INSTRUMENTATION: SESSION II 

Application of Positive Displacement Metering in the Pipe- 
line Industry. Paul A. Mankin, Chief Engineer, Rock- 
well Mfg. Co. - 

Providing Procedures for Positive Displacement Meters, 
J. W. Harris, A. D. Smith Corp. 

Conditions Which Affect Accuracy of Positive Displace- 
ment Meters, R. C. Anderson, V-P and Gen. Mgr., Gran- 
berg Corp. a 

Preventative Maintenance for Positive Displacement 
Meters, Paul Renfrew, Chf. Engr., Ralph N. Brodie Co. 


NUCLEAR INSTRUMENTATION: SESSION II 

The Line Recorder Mass Spectrometer as an Analytical In- 
strument, W. O. Gentry, Union Carbide Nuclear Co. 

RPM Indicator for a Hermetically Sealed (Canned Motor 
Pump) Used in a Nuclear Power Plant, David R. Col- 
lins and George F. Skala, General Electric Co. 

Aspects of Measuring Level in Pressurized Vessels in the 
Nuclear Industry, Mrs. Edna A. McLean, Design Engi- 
neer, Canadian Westinghouse Co., Ltd. 

Development of a Resistance Temperature Detector for 
the PRTR at Hanford, Wm. A. Richards and Richard 
K. Bollinger, General Electric Co. 


AERONAUTICAL INSTRUMENTATION: SESSION II 

A Method for Measuring Impact Pressure at High Mach 
Number Without Using a Surface Orifice, Taft Wrathall, 
Lockheed Missile Systems Div. 

Vibration Data Acquisition and Reduction in the Magnetic 
Tape Recorder, Mel Kelm, Ampex Corp. 

A Mechanical Force Balance Pressure or Pressure Ratio 
Transducer, Howard Lewis, Consolidated Electrodynam- 
ies Corp. 


THURSDAY, SEPT. 18, 9:00 A.M. TO NOON 


MANAGEMENT AND ECONOMICS: SESSION I 
The Economics of Centralized Instrument Purchasing, 
Fred F. Graf, Ass’t. Purchasing Agent, E. I. duPont. 
Methods of Evaluating Process Instruments, W. O. Web- 

ber, Humble Oil & Refining Co. 
Economic Evaluation of Automation Projects, John G. 
Kneiling, Theo. J. Kanffold Co. 


ANALYSIS INSTRUMENTATION: SESSION II 

Powerplant Corrosion Control Effectively Monitored by a 
Continuous Dissolved Oxygen Analyzer, Ross C. Tucker, 
Niagara Mohawk Power Corporation and T. J. Kehoe, 
Beckman Instruments Co. 

Portable Oxygen Indicator, M. G. Jacobson, Consulting 
Physicist, Mine Safety Appliances Co. 
e Extended Range Measurement of Process Moisture, 


ee J. Anderson, Consolidated Electrodynamics 
orp. 


on & MECHANICAL MEASUREMENTS: SES- 


Instrumentation for Stress Analysis, Peter K. Stein, 
AiResearch Corp. 
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Ultrasonic Resonance Methods for Non-Destructive Test- 
ing, Peter K. Bloch, president, Branson Instruments, Inc. 

Calculation of Corrections for Piston Gage Pressure 
Measurements, James L. Cross, Physicist, National 
Bureau of Standards. 

An Improved All-Metal Bunsen-Type Ice Calorimeter for 

Enthalpy Measurements from — 195°C to 1600°C, C. F. 
Lucks, Chief of Instrumentation and H. W. Deem, Ass’t 
Chief of Instrumentation, Battelle Memorial Inst. 


ELECTRONIC INSTRUMENTATION: SESSION I 


Desired Improvements in Instrumentation Used in the Au- 
tomobile Industry, Lester V. Ostrander, Jr., General 
Motors Research Laboratories. 

Electronic Instruments for the Food Industry, W. S. Taylor 
and G. G. Moyer, Minneapolis-Honeywell. 

Electronic Measuring Instruments in the Rubber & Plastics 
Industry, Harmon G. Shively, B. F. Goodrich Co. 


MEASUREMENT & CONTROL SESSION I 


“Rotan,” A Dynamic Angular Transducer—for Oscilloscope 
Display, for Rotation Related Phenomena, George Edens, 
Central Division Manager, Tektronix Corporation. 

Instrumentation for Dynamic Analysis of Mechanisms, 
R. Humphreys, Manager Mechanical Analysis, IBM- 
Poughkeepsie. 

Flow Between Rotating Discs — Measurement Techniques, 
C. Green, Mechanical Engineer, IBM-Endicott. 


THURSDAY, SEPT. 18, 1:00 TO 4:00 P.M. 


MANAGEMENT AND ECONOMICS: SESSION II 


Analysis Instrumentation—A Technique for More Efficient 
Plant Operation, Norman L. Massey, Chief Instrument 
Engineer, Badger Manufacturing Co. 

Application of Digital Computers in an _ Integrated 
Petroleum Company, Ralph E. Landis, Chief Programer, 
Champlin Oil & Refining Co. 

A General Purpose Computing-Logger for On-Line Process 
Control Studies, K. G. Harple and I. Baconnet, Leeds & 
Northrup. 

Function Generation for Process Control Simulation to 
Improve Product Quality, Emery St George, Jr., Presi- 
dent, Hydel, Inc. 


ANALYSIS INSTRUMENTATION: SESSION III 

Gas Chromatograph Using Catalytic Combustion Detection 
Applied to Oil & Gas Exploration, Hoke R. Chism, Jr., 
Research Director, and Wm. B. Scott, Jr., Hycalog, Inc., 
R. S. Kavas, Precision Scientific Co. 

Sampling Techniques and Sampling Systems for Meas- 
urement of Trace Contaminants in Process Streams, 
L. E. Maley, Manager, Process Instrument Application, 
Mine Safety Appliances Co. 

The Application of the Gas Chromatograph to Petroleum 
Refining, L. J. McGovern and Leroy J. Carlisle, Jr., 
Magnolia Petroleum Co. 


109 








PHYSICAL & MECHANICAL MEASUREMENTS: SES- 


SION II 

A Doppler Frequency Tracking Filter for Satellite Track- 
ing, Victor W. Richard, Research Engineer, Ballistic Re- 
search Laboratory, Aberdeen Proving Ground. 

Thermal Stress Instrumentation for the S.S. Boulder Vic- 
tory, G. Wayne Brown, Associate Professor, University 
of California 

Overhaul Control with Vibration Measurement, Philip R. 
Snelgrove, Consolidated Electrodynamics Corp. 

Strain Gage Transducer Self-balancing Indicator Using the 
Shunt Balanced Bridge Principle, Carl H. Haakana, 
Scientific Laboratory, Ford Motor Co. 


ELECTRONIC INSTRUMENTATION: SESSION II 

Electronic Instrumentation in Medicine, Dr. Arthur Miller, 
Director of Research, Sanborn Co. 

Use of Electronic Instruments and Test Equipment in the 
Chemical Laboratory, Gordon Patterson, Jr., E. I. 
duPont. 

Some Necessary Requirements and Desirable Features of 
Electronic Equipment in Nuclear Industry Counting, Dr. 
Kenneth E. Relf, Senior Scientist, Westinghouse Atomic 
Power Division. 


MEASUREMENT & CONTROL: SESSION II 

The Role of Intrinsic Safety in Instrumentation Design 
and Application (2 papers), A. H. McKinney, E. I. 
DuPont de Nemours & Co., Inc., and F. L. Maltby, 
President, Drexelbrook Engineering Consulting Service. 

Better Quality and Reduced Costs through Consumer In- 
strument Evaluation, Edwin Kremer, Consultant & De- 
velopment Group, E. I. DuPont de Nemours & Co., Inc. 


FRIDAY, SEPT. 19, 9:00 A.M. TO NOON 


U.S.S.R. AUTOMATIC CONTROL SESSION 
Boris N. Navmav, Aleksandr M. Petrovskiy, Aleksandr 
B. Chelyustkim. 


OFF-THE-RECORD DISCUSSIONS 

During the Monday—Thursday Technical Sessions and 
Workshops, prolonged discussions may start as a result of 
intense interest in particular presentations. Session Chair- 
men may cut off discussions which would otherwise in- 
fringe on the time schedule by asking if interested persons 
would meet Friday morning. If the interest is adequate, 
the Session Chairmen will make room and time assign- 
ments on-the-spot for the Friday discussion session. 


INSTRUMENTATION CLINIC 


Dedrick Bldg., Wharton School, U. of Pa. 
Sunday, Sept. 14, 9 AM-5 PM 
Monday, Sept. 15, 8 AM-3:30 PM 

Registration, Dedrick Bldg. 
Sunday 8 A.M., Monday 7:30 A.M. 


COURSE A: METALS INDUSTRY 


1. Blast Furnace Temperature Control—Leeds & Northrup Co. and 

Bethlehem Steel Co. 

Soaking Pit Fuel, Air Ratio—Askania Regulator Co. and U. S. 

Steel Corp. 

Furnace Atmosphere, Dew Point, CO, COs & CH, Control with 

Infra-Red Analyzers—Mine Safety Appliances Co. 

Annealing Furnace Atmosphere Composition Control—Lindberg En- 

gineering Co. 

5. Furnace Pressure & Draft Measurement—-The Hayes Corp, and 
Calorific Measurement. 


COURSE B: CERAMICS INDUSTRY 


1. Continuous Tile & Linoleum Line Process Instrument Maintenance 
Bristol Co., and Armstrong Cork Co. 

Clay Products Kiln Temperature & Atmosphere Control—Minneapo- 
lis-Honeywell Regulator Co. 

Glass Feeder & Tank Level Control—Minneapolis-Honeywell Reg- 
ulator Co., and Diamond Glass Co. 

Cement Kiln Temperature & Combustion Control—Leeds & Northrup 


Co. 
Glass Fiber Control—Barber-Coleman Co., Wheelco Div. 


COURSE C: POWERPLANT INDUSTRY 


- Boiler Combustion Control—Bailey Meter Co., and U. S. Steel Corp. 
Steam Temperature Control—Hagan Chemicals & Controls, Inc. 
Instrument Air Supply Systems—tTrinity Equip. Corp. 
Feedwater Treatment Instrumentation—Gravet Water Cond. Co. 
Feedwater & Steam Flow Measurements—Foxboro Co. 
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Each one hour session will present four speakers who each 
will air his experience for five minutes. Rest of hour Wi 
go to discussion of the speaker’s position. 





COURSE D: CHEMICAL INDUSTRY 


1. Acid Recovery System Specific Gravity Instru: tion—o) 
oa in W a 

Pp easurement in aste Treatment—Beckm trument 
and American Viscose Co. — Ca, 
Emergency Shutoff Valve Service—General Controls 

Remote Digital Liquid Level Measurements—Texas Instruments, 19) 


Rati °C ire 1 for Chemical Blend 
atic Control for emica ending Systems—Fij 
and P. H. Galtfelter Co. ischer & Porter ¢, 


COURSE E: PETROLEUM INDUSTRY 


Single Station Cascade Control—Taylor Insts. 
ee _o— The ~~ Co. 

eactor & Regenerator Pressure Measurement & trol 
Products Co., and The Texas Co. Com Moor 
Chromatographic Control of Fractionating Columns—Perkin-Bine 
Reformer Flow Systems—Manning, Maxwell & Moore, Ine . 
Control Valve Maintenance in Petroleum Service—Fisher-Goye 


GENERAL COURSE FOR ALL REGISTRANTS 


Recommended Thermocouple Checking Procedure—Thermo 
Oscilloscope and Other Electronic Test Equipment—Tektronix Ine. 
Electrical and Electronic Test Equipment for Industrial Instrumey 
Maintenance— Weston 

Checking of Various Differential Pressure Instruments—Meriam Jy. 


strument Co. 
Dead-Weight Checking Systems for Industrial Instruments—Man. 


field & Green. 


SALES ENGINEERING WORKSHOP 


Sheraton Hotel—Penn West Room 
Sunday, Sept. 14, 1 PM—3:30 PM 
Registration, Sheraton Hotel, Sunday 10 AM 


THREE AREAS WILL BE EXPLORED: 

1. The Problems of the Original Equipment Manufa. 
turer’s Design Engineers. Design Engineer Panelist: 
Edward Delaney—Perkin-Elmer Corp.; Sales Panelist: 
Russell Knoblauch—Minneapolis-Honeywell Regulator 

2. Systems Problems as Exemplified by Large Utilities 
Refineries, or Chemical Plants. User Panelist: Joseph 
Yanick—M. W. Kellogg Co.; Sales Panelist: Norbert 
Weber—The Foxboro Co. 

3. The Problems of the Purchasing Agent. User Panelist: 
Quade Saylor, Catalytic Construction Co.; Sales Pap. 
elist: Wm. Dittman—Dittman & Greer, Inc. 
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CONTROL SYSTEMS WORKSHOP 


Convention Hali—Room 300 
Monday, Sept. 15,2 PM-5 PM 
Registration, Convention Hall, Monday 8 AM 


A panel of authorities with varied experience will spa 
audience discussion about frequency response. The ISA 
film “Principles of Frequency Response” will be shown. 


PROGRAM TOPICS: 
1. Discussion of ISA Recommended Practices (RP-2 
series) For Dynamic Testing of Process Control Ir 
strumentation, Fred H. Winterkamp, RP-26 Committee 
Chairman and ISA Standards & Practices Department 
Director, E. I. duPont. 
2. Important Aspects of Dynamic Analysis for the It 
strument User, D. E. Berger, Phillips Petroleum Co. 
3. The Significance of Dynamic Analysis for Process De 
velopment and Design, A. S. Foss, E. I. duPont. 
1. Significance of Dynamic Analysis for Instrument and 
Systems Manufacturing, J. F. Horner, Minneapolis 
Honeywell Regulator Co. j 
Moderator: Dr. John F. Draffen, ISA District Vice 
President, Monsanto Chemical Co., will direct audience 
discussion from 4:00 p.m. to 5:00 p.m. 


ur 


DATA HANDLING WORKSHOP 


Convention Hall—Rooms 300 and 400 
Tuesday, Sept. 16,9 AM-5 PM 
Registration, Convention Hall, Monday & Tuesday 8 AM 





ISA Journal 





AM 
each 
wil 





pATA FOR CONTROL 
Session I: Are Electronics Reliable in Control? Chairman: 
al M. Silva, Associate Director Research and 
Engineering, Beckman Systems Division. 
II: Computers: On-Line and Off-Line. Chairman: 
Jack Roback, Manager, Data Handling Division, Fischer 
rter Co. 
- Pal: Analog or Digital Computer? Chairman: 
Edw. G. Wildanger, Mgr. Application Eng., Ampex 


oe IV: Are Transducers Accurate Enough? Chair- 
man: William G. Royce, Project Engineer, Kin Tel Di- 
vision, Cohu Electronics, Inc. 

Session V: Will the Machine Replace the Experienced 
Man? Chairman: Dr. A. N. Small, Convair, Division of 
General Dynamics. 

Session VI: Is Automatic Control Economically Justified? 
Chairman: Chalmer E. Jones, General Manager, Day- 
strom Systems Division, Daystrom, Inc. 


DATA FOR MEASUREMENT 


Session I: Too Many Measurements? Chairman: Cyril G. 
Peckham, Director, Data Processing Division, University 
of Dayton Research Center. 

Session II: How Accurate Does it Need to Be? Chairman: 
W. T. Nottingham, Supervisor, Data Reduction Facility, 
Martin Co. 

Session III: Are Large Scale Data Handling Systems Too 
Complex to be Practical? Chairman: Paul F. Fuhrmeis- 
ter, Head Data Reduction Branch, Instrument Research 
Division, NACA. 

Session IV: Analog-Digital Converters: Do They Do What 
They are Supposed to Do? Chairman: George G. Bower, 
Ground Systems Division, Hughes Aircraft Co. 


MAINTENANCE MANAGEMENT 


Convention Hall—Rooms 205 and 206 
Tuesday, Sept. 16, 9 AM—4 PM 
Registration, Convention Hall, Monday & Tuesday 8 AM 


Workshop theme: “Cost Reduction Through Better Instru- 
ment Maintenance Management.” Discussion will be 
stimulated by brief introductory talks on: 


Objectives of Instrument Maintenance 

Organization of an Instrument Maintenance Department 
Relations with Operations 

Engineering Aspects of Instrument Maintenance 
Planning, Scheduling, and Record-Keeping 

Cost Control 

Evaluation of Maintenance Performances—Development of Eco- 
nomic Yardsticks. 

8. Contract Maintenance 


Participants: Limited to no more than 60 participants, who 
must occupy policy-making or managerial positions in 
instrument maintenance. 


EDUCATORS WORKSHOP 


Convention Hall—Room 200 
Wednesday, Sept. 17, 9 AM—5 PM 
Registration, Convention Hall, Mon. thru Wed. 8 AM 


Moderator : Lloyd E. Slater, Executive Director, Founda- 
tion for Instrumentation Education & Research. 


PROGRAM SPEAKERS AND TOPICS: 


1. Dr. Karl O. Werwath, President, Milwaukee School of 
Engineering, Chairman, Technical Institute, Division 
of American Society of Engineering Education. The 
broad need and role of qualified engineering tech- 
nicilans in America. 

2. Thomas J. Rhodes, Manager, Process Development 
Dept., U. S. Rubber Research Center. The specific 
need for qualified instrumentation technicians in in- 
dustry and the military. 

3, Abner G. Hathaway, United Electronics Labs. What 
—” sees as essential training for semi-profes- 
onals. 
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4. Dr. Kenneth L. Holderman, Asst. Dean of Engineering, 
Pennsylvania State Univ. Post-high school technical 
education, its potential for producing semi-profession- 
als. 

5. W. H. Furry, Director of Training, Foxboro Co. The 
role of instrument manufacturer training schools in 
educating instrument technicians. 

6. Dr. John A. Hrones, Vice President Academic Affairs, 
Case Institute of Technology. Professional education’s 
role: a report on the Case Institute’s summer course 
for instrument technician-training teachers. 

7. Herbert S. Kindler, Director Technical & Educational 
Services, Instrument Society of America. How ISA 
Members and Sections can help meet the need for 
qualified semi-professional specialists. 


COMPUTER CLINIC 


Convention Hall—Rooms 300 and 400 
Thursday, Sept. 18, 9 AM—5 PM 
Registration, Convention Hall, Monday thru Thursday 8 AM 


This clinic will provide basic instruction in techniques, 

components, and general characteristics of both analog and 

digital computers. 

PROGRAM: MORNING SESSION (9:00—NOON) 

9:00-9:10 Introductory Remarks, Arthur H. Freilich, Bur- 
roughs Corp.—Clinic Chairman. 

9:10-9:15 Components of Analog Computers: George A. 
Bekey, Manager, Los Angeles Computation Center, 
Berkley Division, Beckman Instruments. 

9:50-10:30 The Analog Computer: Its Operation and Use 
in Engineering, Alan E. Rogers, Applications Engineer, 
Electronic Associates, Inc. 

10:40-11:20 Components of Digital Computers, J. W. Mil- 
burn, Applied Science Division, IBM. 

11:20-noon Basic Operation of Digital Computers. Dr. 
Robert F. McNaughton, Asst. Professor Moore School, 
University of Pennsylvania. 


PROGRAM AFTERNOON SESSION (2:00 p.m.-5:00) 


Two simultaneous sessions will cover use of analog and 
digital computers in solving instrument and control prob- 
lems. Registrants are encouraged to circulate between the 
two sessions to hear papers of most interest in their par- 
ticular industries. 


DIGITAL COMPUTERS 

2:00-2:10 Introductory Remarks, Elmer M. Sharp, IBM 

2:10-2:50 Turbine Test Results by Digital Computer, 
Richard G. Schueger, Cleveland Electric Illuminating Co. 

2:50-3:30 A Real-Time Transistorized Airborne Digital 
Computer, Gerhard L. Hollander, Manager, Control Com- 
puter Systems, Philco Corp. 

3:40-4:20 Digital Computers in Process Control, Dr. M. 
Phister, Jr., Director of Engineering, The Thompson- 
Ramo-Wooldridge Products Corp. 

4:20-5:00 A Central Digital Reduction System for Wind 
Tunnels, Leonard Jaffe, Chief Data Systems Branch and 
George J. Moshos, Asst. Chief, Mechanized Computation 
& Analysis Branch, NACA Lewis Flight Propulsion Lab. 


ANALOG COMPUTERS 

2:20-2:10 Introductory Remarks, C. W. Worley, Manager 
Market Development, Electronic Associates. 

2:10-2:50 General Considerations in Simulating Physical 
Systems, William B. Field, Computer Engineer, Union 
Carbide Olefins Co. 

2:50-3:30 Analog Simulation of a Nuclear Power Plant, 
Jens O. Brondel, Alco Products, Inc. and Thurman M. 
Silks, Electric Boat Division, General Dynamics Corp. 

3:40-4:20 Systems Engineering and Simulation in the 
Military Electronics Industry, Dr. Carl W. Steeg, Jr., 
Mgr., and Buckley C. Pierstorff, Sr. Project Member, 
RCA Airborne Systems Laboratory. 

4:20-5:00 Simulation of a Three Dimensional Trajectory, 
Herbert Wexler, Chief, Analytical Branch, AVCO Re- 
search and Development, and Robert Stern, Pres., Mid 
Century Instrumatic Co. 














Again this year... 
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free Fane ohuttle Bus Servies 


during the ISA Conference and Exhibit - September 15-19, 1958 


in the “City of Brotherly Love” During conference and exhibit hours, free Swagelok Busses will run every twenty 


minutes between the Philadelphia Convention Hall and downtown hotels, 
See the placard in your hotel lobby for schedules and boarding locations, 
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We are happy to make the Swagelok Shuttle Busses 
available again this year and hope that you will find this 
service a convenience during your stay in Philadelphia. 


Tod (i. : ay, President, Crawford Fitting Company 


CRAWFORD FITTING COMPANY . 884 EAST 140 STREET, CLEVELAND 10, OHI 
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» Exhibitors... 


AT THE 13TH ANNUAL 
ISA INSTRUMENT—-AUTOMATION 
CONFERENCE & EXHIBIT 






PHILADELPHIA CONVENTION HALL 
SEPTEMBER 15-19, 1958 






Booth Locations and Floor Plan 
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EXHIBIT HOURS 









Monday, September 15 Noon to 10:00 P.M. 
Tuesday, September 16 Noon to 10:00 P.M. 
Wednesday, September 17 Noon to 6:00 P.M. 
Thursday, September 18 Noon to 10:00 P.M. 
Friday, September 19 9:00 A.M. to 1:00 P.M. 
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SCAM DE-LINE 


SCAM DU-ALL 


SCAMMIT- 
STATIC SWITCHING 


Versatile, compact, 
self-contained . . . more 
alarm with fewer 
components. 


SCAM EXPLOSION- 
PROOF 


For More Data CIRCLE 77 on Inquiry Card 





) exhibitors: 


A of Elastic Stop Nut Corp. of America 
Newark Ave. 
Flcabeth 3, N. J. . .. 1627 


S & WESTLAKE, CO., THE 
anes North Michigan St. 
OD 


O RESEARCH INSTRUMENT CO., INC. 
North Aberdeen St 
Chicago, lll.......---. 1154 


.. 1610 


ERO SERVICE CORP. 
. 210 E. Courtland St. 
Philadelphia 20, Pa. .............. 842 


AERONCA MFG. CORP. 
Baltimore Div. 
100! Connecticut Ave., Suite 622 
Washington 25, D.C. ............ 328 


AEROTECH SPECIALTIES, INC. 


85 School St. 
Watertown 72, Mass. ........ 


AIRPAX PRODUCTS CO., THE 
City of Plantation 


Fort Lauderdale, Fla. 1621, 1623 


AIR-SHIELDS, INC. 
Hatboro, Pa. ............ wo ae 


ADJUSTO EQUIPMENT CO. 
515 Conneaut St. 
Bowling Green, Ohio .. 


ALINA CORP. 
122 East Second St. 
 - aan 


ALLIED CONTROL CO. INC. 
2 East End Ave. 
New York 21, N. Y. ......... .. 1550 


ALLOY STEEL CASTING CO. 
ampton, Pa. ...... .1202-1301-1401 


AMCO ENGINEERING CO. 
7333 W. Ainslie St. 
Chicago 31, Ill. ... 


AMERICAN ASSOCIATION 

FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Ave., N.W. 
Washington 5, D.C... 


AMERICAN CYSTOSCOPE MAKERS, INC. 
8 Pelham Parkway 
Pelham Manor, New York _.. 


AMERICAN ELECTRONICS, INC. 
655 West Washington Blvd. 
Los Angeles 15, Calif. 


AMERICAN INSTITUTE OF PHYSICS 
335 East Forty-fifth St. 
New York 17, N.Y. . 


AMERICAN LAUBSCHER CORP. 
250 West 57th St. 
New York 19, N. Y. . 


AMERICAN METER COo., INC. 
ilmont Ave. 
Philadelphia 16, Pa. 


AMPEX CORP. 
Instrumentation Div. 
Charter St. 

Redwood City, Calif. 


923, 925 


.. 1014 


. 1666 


.. 3 


September 1958, Vol. 5, No. 9 


ANDERS LYKENS CORP. 
Div. of Milton Roy Co. 
1330 East Mermaid Lane 


Philadelphia 18, Pa. 1336, 1435 


ANDERSON GREENWOOD & CO. 
1400 N. Rice Ave. 


Bellaire, Texas 


ANEMOSTAT CORP. OF AMERICA 
10 East 39th St. 
New York 16, N. Y. 


ANNIN CO., THE 
1040 S. Vail Ave. 
Montebello, Calif. 1364 


APPLIED SCIENCE CORP. OF PRINCETON 
P.O. Box 44 
Princeton, N. J. ... 927 


ASHTON VALVE CO. 
43 Kendrick St. 
Wrentham, Mass. 


ASSEMBLY PRODUCTS, INC. 
Wilson Mills Road 
Chesterland, Ohio 


ATLAS CHAIN & MFG. CO. 
Sub. of Prudential Industries, Inc. 
3801 Castor Ave. 
Philadelphia 24, Pa. 


ATLAS PRECISION PRODUCTS CO. 
Div. of Prudential Industries, Inc. 
3801 Castor Ave. 

Philadelphia 24, Pa. 


ATLAS VALVE CO. 
280 South St. 
Newarwk 5, N. J. 


ATMOSPHERE CONTROL CO., INC. 
5315 Chester Ave. 
Philadelphia, Pa. 


AUTOMATIC CONTROL 
A Reinhold Publication 
430 Park Ave. 
New York 22, N. Y. 1506 


AUTOMATIC ELECTRIC SALES CORP. 
Northlake, Ill. . . . 1258 


AUTOMATIC SWITCH CO. (ASCO) 
Hanover Rd 


Florham Park, N. J. 1247, 1251 


AUTOMATIC TIMING & CONTROLS, INC. 
King of Prussia, Pa. . 15 


AUTOMATION 
Penton Publishing Co. 
Penton Bldg. 
Cleveland 13, Ohio 


AVCO MFG. CORP. 
Research & Advanced Development Div. 
20 South Union St. 


Lawrence, Mass. 1618 


B & F INSTRUMENTS, INC. 
3644 N. Lawrence St. 
Philadelphia 40, Pa. 


BJ ELECTRONICS 
Borg-Warner Corp. 


3300 Newport Blvd. 
Santa Ana, Calif. 1146 


BACHARACH INDUSTRIAL INST. CO. 
200 North Braddock Ave. 
Pittsburgh 8, Pa. 1120 


BADGER METER MFG. CO. 
4545 West Brown Deer Rd. 
Milwaukee 18, Wis. 


BAILEY METER CO. 
1050 Ivanhoe Rd. 
Cleveland 10, Ohio 926, 1027 

BALDWIN-LIMA-HAMILTON CORP. 
Electronics & Instrumentation Div. 

42 Fourth Ave. 
Waltham 54, Mass. 


BARBER-COLMAN CO. 
Electrical Components & 
Small Motors Div. 
Wheelco Instruments Div. 
1300 Rock St. 

Rockford, Ill. 


BARTON INSTRUMENT CORP. 
580 Monterey Pass Rd. 
Monterey Park, Calif. 


BECKMAN INSTRUMENTS, INC. 
Process Instruments Div. 
Scientific Instrument Div. 

2500 Fullerton Rd. 

Fullerton, Calif. 

Systems Div. 

Anaheim, Calif. 

Shockley Semiconductor Labs. 


Mountain View, Calif. 1410, [511 


BELFAB CORP., THE 
Daytona Beach, Airport 
Daytona Beach, Fla. 


BELL AIRCRAFT CORP. 
P. O. Box | 
Buffalo 5, N. Y. 


BENDIX AVIATION CORP. 
401 North Bendix Dr. 
South Bend 20, Ind. 
Cincinnati Div. 
Cincinnati, Ohio 
Computer Div. 

Los Angeles, Calif. 
Pacific Div. 

North Hollywood, Calif. 
Pioneer-Central Div. 
Davenport, lowa . 


BENSON-LEHNER CORP. 
11930 West Olympic Blvd. 
Los Angeles 64, Calif. 
Benson-Lehner (GB) Ltd. 
12 Bargate 
Southampton, England 


BIDDLE, JAMES G., CO. 
1316 Arch St. 
Philadelphia 7, Pa. 


BISHOP, J. & CO. 
Platinum Works 
E. King St. 
Malvern, Pa. 


BLACK, SIVALLS & BRYSON, INC. 
7500 €. 12th St. 
Kansas City 26, Mo. 1262, 1264 


BLONDER-TONGUE LABORATORIES, INC. 
9 Alling St. 
Newark 2, N. J. .. 9I7 
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\ERIC 


will present ce 


14th ANNUAL ISA 
INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 


(INTERNATIONAL) 


SEPTEMBER 21-25, 1959 


INTERNATIONAL AMPHITHEATRE 


The ISA SHOW — recognized as the foremost instrument-automation event in the world — will hold it 
1959 gathering in the big Chicago Amphitheatre. Conveniently located for all major industrial ani 
scientific markets, this 1959 Conference and Exhibit is certain to be the most important yet in th 
illustrious history of this internationally renowned meeting. 


Plan now to exhibit your products and services to the key buying influences in the world of instrumet- 
tation, systems, and automatic control. 
Start your plans now to attend the 1959 ISA SHOW. 

For Exhibit information, contact: For all other information, contact: 

Fred J. Tabery, Exhibit Manager William H. Kushnick, Exec. Director c 

Instrument Society of America Instrument Society of America 

3443 South Hill Street 313 Sixth Avenue 

Los Angeles 7, California Pittsburgh 22, Pennsylvania 

RIchmond 9-1091 ATlantic 1-3171 C 
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exhibitors: 


BODENSEEWERK 
PERKIN-ELMER 

abe. 

berlingen 

West Germany 910-1011 
BOLLER & CHIVENS, INC. 

916 Meridian Ave. — 

South Pasadena, Calif. .... _ 536 
BOURNS LABORATORIES, INC. 

P. O. Box 2112 

Riverside, Calif. ...... 1255 
BRAILSFORD & CO., INC. 

670 Milton Rd. 

Rye, N.Y. ..------ 1564 
BRISTOL CO., THE 

Waterbury, Conn. . 1217 
BROOKFIELD ENGINEERING LAB., INC. 


240 Cushing St. 
Stoughton, Mass. ...... 1655 


BROOKS ROTAMETER CO. 
P. O. Box 432 
Lansdale, Pa. 1134, 1235 
BUDD CO., THE 
Nuclear Systems Div. 
2450 Hunting Park Ave. 
Philadelphia 32, Pa. 621 


BUFFALO METER CO. 
2917 Main St. 
Buffalo 14, N. Y. 1426, 1527 

BURGESS BATTERY CO. 

Foot of Exchange 
Freeport, Ill. .... 1619 


BURGESS-MANNING CO. 
Penn Instruments Div. 
4110 Haverford Ave. 
Philadelphia 4, Pa. ... 1327 


BURLING INSTRUMENT CO., INC. 
16 River Rd. 
Chatham, N. J. ........ ..... 1649 


BURROUGHS CORP. 
Electro Data Div. 
460 Sierra Madre Villa 
Pasadena, Calif. 
Electronic Tube Div. 
P.O. Box 1226 
Plainfield, N. J. . 1045 


CAJON MACHINE CO. 
902 East 140 St. 
Cleveland 10, Ohio .... 


CENTURY ELECTRONICS & 
INSTRUMENTS, INC. 
1333 North Utica 
Tulsa 10, Oklahoma ............. 1143 


CHEMIQUIP CO. 
36 East 10th St. 
New York 3, N.Y... .... 1526 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Blvd. 
Pasadena, Calif. . Pbk yl. eee ee 


CIRCUIT INSTRUMENTS, INC 
280! Anvil St., North ; 


St. Petersburg, Fla... ate a0eee 
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CLARE, C. P. & CO. 
3101 W. Pratt Blvd. 
Chicago 45, Ill. ie 1457 


COLVIN LABORATORIES, INC. 
364 Glenwood Ave. 
East Orange, N. J. 1359 


COMPUTER CONTROL CO., INC. 
92 Broad St. 
Wellesley 57, Mass. 
Western Div. 
2251 Barry Ave. 
Los Angeles 64, Calif. 1657 


CONAX CORP. 
2300 Walden Ave. 
Buffalo 25, N. Y. 1352 


CONOFLOW CORP. 
2100 Arch St. 
Philadelphia 3, Pa. .... 1246 


CONTINENTAL EQUIPMENT CO. 


Coraopolis, Pa. 1138, 1239 
CONTROL ENGINEERING 

330 West 42nd St. 

New York 36, N. Y. 1064 
COULTER INDUSTRIAL SALES 

Elmhurst, III. 434 


COUNTER AND CONTROL CORP. 
4503 West Brown Deer Rd. 
Milwaukee 18, Wis. 1051 


COX INSTRUMENTS DIV. 
George L. Nankervis Co. 
15300 Fullerton Ave. 
Detroit 27, Michigan 1024 


CRAMER CONTROLS CORP. 
Centerbrook, Conn. 1008 


CRAWFORD FITTING CO. 
884 East 140th St. 
Cleveland 10, Ohio 1128 


CRESCENT INSULATED 
WIRE & CABLE CO. 
319 North Olden Ave. 
Trenton 5, N. J. 1155 


CROSBY VALVE & GAGE CO. 
43 Kendrick St. 
Wrentham, Mass. ... 1116 


CROWN CONTROLS DIV. OF 
TRIMOUNT INSTRUMENT CO. 

3119-21 West Lake St. 

Chicago 12, Ill. 1151 


CURTIS WRIGHT 
Electronics Div. 
Carlstadt, N. J. 433 


CUSTOMLINE CONTROL PANELS, INC. 
1379 East Linden Ave. 


Linden, N. J. . i GREE 
DAHL, GEORGE W. CO., INC. 

Tupelo St. 

Bristol, R. |. ... 1329 


DANIEL ORIFICE FITTING CO., INC. 
9720 Katy Rd. 
Houston 24, Texas 919 


DATA ELECTRIC CO. 
333 East 103rd St. 
New York 29, N. Y. ae .. 953 









You Get 


COMPLETE 
PROTECTION 


Lights 





with 
JERGUSON 
TRUSCALE 


Remote Reading 


GAGES 


Truscale shows 
ACCURATE 
Liquid Level 

(to /2 of 1 % of scale) 

and | 
REPEATS, REPEATS, 
REPEATS, REPEATS, 
REPEATS, REPEATS, 
in up to 6 
auxiliary locations 
with Truscale 
Repeaters (miniature 
copies of Truscale) 
Convex Scale . . . full 
180° visibility. 
Get complete protection for 
your valuable boilers and 
tanks. Ask for Truscale Cat- 
alog showing Standard, In- 


clined and Red Flasher 
Truscales in all WSP. 















Gages and Volves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Boiley Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Poris, France 











See Booth 1671—1ISA Show 
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> exhibitors: 


DATA INSTRUMENTS DIV. 
Telecomputing Corp. 
12838 Saticoy St. 

North Hollywood, Calif. . 


DATEX DIV. 
G. M. Giannini & Co., Inc. 
1307 S. Myrtle Ave. 
Monrovia, Calif. 


DAVEN CO., THE 
Route No. 10 
Livingston, N. J. 


DAVIS INSTRUMENTS 
47 Halleck St. 
Newark 4, N. J. 


DAWE !NSTRUMENT CO. 
London, England 


DAYSTROM, INC. 
430 Mountain Ave. 
Murray Hill, N. J. 
Instrument Div. 
Archbald, Pa. 
Systems Div. 
LaJolla, Calif. 
Weston Instruments Div. 


Newark, N. J. 


DECKER CORP., THE 
45 Monument Rd. 
Bala-Cynwyd, Pa. . 


DEKORON PRODUCTS DIV. 
Samuel Moore & Co. 
Mantua, Ohio 


DEVICE ENGINEERING CO. 
9 (R) West Front St. 
Media, Pa. 


DEZURIK CORP. 
Sartell, Minn. 


DIALIGHT CORP. 
60 Stewart Ave. 
Brooklyn 37, N. Y. 


DIEHL MFG. CO. 


Somerville, N. J. 


DRIVER-HARRIS CO. 
201 Middlesex St. 
Harrison, N. J. 


DRIVER, WILBUR B. CO. 
1875 McCarter Highway 
Newark 4, N. J. 


DURANT MFG. CO. 
1929 N. Buffum St. 
Milwaukee |, Wis. 


DWYER, F. W. MFG. CO. 
P. O. Box 373 
Michigan City, Ind. 


DYMEC, INC. 
395 Page Mill Rd. 
Palo Alto, Calif. 


DYNAMETRICS CORP. 
Northwest Industrial Park 
Burlington, Mass. 


DYNAMIC GEAR CO., INC. 


20 Merrick Rd. 
Amityville, L. I., N. Y. 
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DYNAPAR CORP. 
5150 Church St. 


Skokie, Ill. 428 


EAGLE SIGNAL CORP. 
202 20th St. 


Moline, Ill. 1121 


EASTMAN KODAK CO. 
343 State St. 


Rochester 4, N. Y. 1310 


EDIN CO., THE 


Worcester, Mass. 1250 


EDISON, THOMAS A. INDUSTRIES 
Instrument Div., McGraw-Edison Co. 


West Orange, N. J. 1426, 1527 


EDMUND SCIENTIFIC CO. 
10! E. Gloucester Pike 
Barrington, N. J. 1459 

ELASTIC STOP NUT CORP. OF AMERICA 
1027 Newark Ave. 


Elizabeth 3, N. J. 1627 


ELECTRO DATA 
Div. Burroughs Corp. 
440 Sierra Madre Villa 


Pasadena, Calif. 1045 


ELECTRO DEVICES, INC. 
116 South Michigan Ave. 


Chicago 3, Ill. 1052 


ELECTRO INSTRUMENTS, INC 
3540 Aero Court 


San Diego 11, Calif. 1562 


ELECTRO SWITCH CORP. 
167 King Ave. 


Weymouth 88, Mass. 824 


ELECTRONIC ASSOCIATES, INC. 
Long Branch Ave. 


Long Branch, N. J. 1643 


ELECTRONIC TUBE CORP. 
1200 East Mermaid Lane 
Philadelphia 18, Pa. 


ELGIN METALFORMERS CORP. 
630 Congdon Ave. 


Elgin, Ill. 1347 


EMPLOYMENT SERVICE 730 


ENCYCLOPEDIA BRITANNICA 
42 S. 15th St., Rm. 510 


Philadelphia 2, Pa. 1050 


ENGELHARD INDUSTRIES, INC. 
Amersil Quart Div. 
Chemical Div. 
Hanovia Lamp Div. 
Chas. Engelhard, Inc. 
113 Astor St. 


Newark 2, N. J. 423 


EPSCO, INC. 
588 Commonwealth Ave. 


Boston |5, Mass. 1250 


FAIRBANKS, MORSE & CO. 
600 S. Michigan Ave. 


Chicago §, Ill. 1542 


FALSTROM CO. 
70 Falstrom Court 


Passaic, N. J. 1573 





FARRIS ENGINEERING Corp. 
Farris Pickering Governor Co, 
Farris Flexible Valve Corp. 
400 Commercial Ave. 
Palisades Park, N. J. 


= 

FECKER, J. W., INC. a 
6592 Hamilton Ave. f 
Pittsburgh 6, Pa. a 


FEDERAL INSTRUMENTS 
Industrial Products Div. T&T 
250 Garibaldi Ave. i 
Lodi, N. a ; m 


FENWAL ELECTRONICS, INC. 
Mellen St. 
Framingham, Mass. — 


FISCHER & PORTER CO. 
776 Warminster Rd. 
Hatboro, Pa. 1202-130)<)qy 

FISHER GOVERNOR CO. 
Box 307 
Marshalltown, lowa 1138, 12% 

FLEXONICS CORP. 

1304 S. 3rd Ave. 
Maywood, Ill. tlt 


FLORIDA POWER CORP. 
101 5th St., South 
St. Petersburg, Fla. ry 


FLUID CONTROLS CO., INC. 
5150 Ridge Ave. 
Philadelphia 28, Pa. 1220-1234, 13% 

FOSTER ENGINEERING CO. 
835 Lehigh Ave. 

Union, N. J. 1426, 1827 

FOTOMART, INC. 

8 South Sixth St. 
Philadelphia 6, Pa. 7 


FOXBORO CO., THE 
Foxboro, Mass. 1272, 1% 
FRANKLIN ELECTRONICS, INC. 
East Fourth St. 


Bridgeport, Pa. 13h 
FRIDEN, INC. 
San Leandro, Calif. 14 


GENERAL COMMUNICATION CO. 
680 Beacon St. 
Boston 15, Mass. § 


GENERAL CONTROLS CO. 
80! Allen Ave. 


Glendale |, Calif. 1607 
GENERAL ELECTRIC CO. 

Lamp Div. 

Nela Park al 

Cleveland, Ohio of 


GPE CONTROLS INC. 
(Formerly Askania Regulator Co.) 
240 E. Ontario St. 
Chicago, Ill. 
Eastern Div. 
1500 Main Ave. 
Clifton, N. J. 
Western Div. 
40 East Verdugo 
Burbank, Calif. 1450, 158! 
GENESYS CORP. 
10131 National Blvd. 
Los Angeles 34, Calif. 
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1138, 12% 
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0-1234, 13% 
1426, 1s a 
WITH AN L&N 
O 
INFRARED GAS ANALYZER . 
1272, 198 > 
i, es 
1366 
e Ethylene purity SO, loss almost anywhere and forget it. Nearby operating 
i" methane build-up—isobutane equipment——motor driven pumps, compressors, 
loss—each is a different gas etc., can’t affect the measurement either by intro- 
roel measurement, in a different duction of stray electrical “‘hash” or through 
I process, for different end pro- mechanical vibrations. Such immunities make 
53 ducts. But all are being meas- the Analyzer a “natural” for plant use. 
: ured successfully by L&N’s IT’S SIMPLE—The Analyzer has no moving parts 
nfrared Gas Analyzer, expressly designed for no lenses—no mirrors. It’s the only single column 
ra plant analyses of gas compounds in multi-compo- gas analyzer built. These features make the An- 
nent streams. alyzer an uncomplicated, ideally practical addition 
Typical of the Analyzer’s application is measure- to your process instrumentation. 
ment of SO» m H.SO, stack gas, over the narrow The infrared specialists in our Application 
range of 0 to 2% SOz, with these results Investigations Lab will be glad to discuss your 
- Stability —0.01% SO. use of infrared analysis. You can take advantage 
Sensitivity —0.005% SO. of this service, without obligation, by answering 
0.) Readability__0.005°, SO the questions on our special Infrared Analysis 
= (Reading we at 0.2 So. ws Data Sheet 600-91-ND46(1) mailed on request. 
Ths hiehlv urecise om at ne ———— Or, you can learn more about the Infrared 
eau ra y Fe = bess wetaneare~ b ch oo pagll t Analyzer and its Speedomaxe recorder by request- 
the senuitem ol ae dia t y ri ” ing Demonstrator ND46-91(1), “How the L&N 
q a a Infrared Gas Analyzer Works,” from Leeds & 
IT’S ADAPTABLE— You can mount the Analyzer Northrup Co., 4929 Stenton Ave., Phila. 44, Pa. 
450, 188 ie 
#0 LEEDS IN NORTHRUP 
instruments aT automatic controls ¢ furnaces 
Jouré 
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NEW PANELLIT RECORDING 
ANNUNCIATOR UNCOVERS PROFIT LEAKS 


@ Pinpoints temperature, flow, pressure and level process trouble 
areas by accurately, instantly recording off-normal operations. 

@ Permanent, unalterable statistical data helps prevent downtime 
repetition. 

@ No time-wasting decoding. Directly readable digital form. 


Typical power station application: The exact time period of 
steam stop valve closure, generator circuit breakers and over- 
speed trip resets is permanently recorded, providing advance 
notice of sluggish functioning and permitting immediate pre- 
ventive action. 


Model RA helps attain highest quality products by continuously 
monitoring all process variables. Also helps reduce downtime, 
maintenance and operating costs in your plant. 


Write for Bulletin 102 today. 


PANELLIT, INC. 


7401 No. Hamlin Ave., Skokie, Ill. 
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) exhibitors: 


GENISCO, INC. 
2233 Federal Ave. 
Los Angeles 64, Calif... 


14) 
GERBER SCIENTIFIC INST. CO, THE 
89 Spruce St. 
Hartford |, Conn. ...... ny 
GIANNINI, G. M. & CO., INC. 
918 East Green St. 
Pasadena, Calif. ......... 1034 


GILMORE INDUSTRIES, INC. 
13051 Woodland Ave. 
Cleveland 20, Ohio 


GORDON, CLAUD S. CO. 
3000 S. Wallace St. 
Chicago 16, Ill. 


GORDOS CORP. 
250 Glenwood Ave. 
Bloomfield, N. J. 


GOW-MAC INSTRUMENT CO. 
100 Kings Rd. 
Madison, N. J. — 


GRAY INSTRUMENT CO. 
200 E. Church Lane 
Philadelphia 44, Pa. .. W 


GREEN INSTRUMENT CO., INC. 
385 Putnam Ave. 
Cambridge 39, Mass. 1544 


GREENBRIER INSTRUMENTS, INC. 
Ronceverte, W. Va. ..............% 


GULTON INDUSTRIES, INC. 
Glennite Instrumentation Div. 
212 Durham Ave. 
Metuchen, N. J. . se oee cae 


H-B INSTRUMENT CO. 
American & Bristol Sts. 
Philadelphia 40, Pa. — 


HAGAN CHEMICALS & CONTROLS, INC | 
P.O. Box 1346 
Pittsburgh 30, Pa. 163 








HAGEN MFG. CO. 
Baraboo, Wis. 112! 


HALLIKAINEN INSTRUMENTS 
1341 7th St. 
Berkeley 10, Calif. 14: 


HAMILTON WATCH CO. 





Allied Products Div. 
Columbia Ave. 
Lancaster, Pa. A 
HAMMARLUND MFG. CO., INC., THE 
460 West 34th St. 
New York I, N. Y. i400 


HAMMEL-DAHL 
Div. of General Controls Co. 
Warwick Industrial Park 
Warwick, R. |. 6 
HANSON-GORRILL-BRIAN, INC. 
85 Hazel St. , 
Glen Cove, L. |., N. Y. _— 


HASTINGS-RAYDIST, INC. 
Newcomb Ave. wi 


Hampton, Va. . 
ISA Jou 
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CRESCENT 


POLYETHYLENE 
INSTRUMENT TUBING 


Costs Less—Is Easier To Install 





SIX DIFFERENT TYPES TO 








MEET YOUR SPECIFIC NEED 


CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision 
Polyethylene tubes spirally cabled together for greatest flexibility. The 
tubing assembly is protected against mechanical injury by an inter- 
locked galvanized steel armor, Polyvinyl Chloride sheath, or other 
sheaths, as below. 





CRESCENT POLYETHYLENE PRECISION INSTRUMENT TUBING 


TYPE P is manufactured from the best high molecular weight virgin Polyethylene compound 
and TYPE XP of high modulus virgin Polyethylene compound selected for their superior resis- 














tance to environmental stress cracking and aging. Extensive research, improved manufactur- 

ing methods and rigid test standards have developed CRESCENT Polyethylene tubing to its 

present level of highest quality. It is furnished as single tubing in 44”, 44” and ¥” sizes in up 

to eight bright colors. It is used exclusively in manufacturing CRESCENT POLYETHYLENE 

MULTITUBE in types as follows: 

STANDARD TYPES 

TYPE PA — Interlocked metallic armor provides com- 

plete mechanical protection. Type PA 

TYPE PAT — Polyvinyl chloride sheath over the 

armor adds corrosion protection for the armor. Can 

be buried in the earth. 

Type PAT 
TYPE PT — PVC sheath gives limited mechanical pro- 
tection. For use in troughs, trays or conduit. 
Type PT 
SPECIAL SERVICE TYPES 

TYPE XPT-U — Extra heavy PVC sheath over high — 

modulus TYPE XP tubing permits direct burial, or use Type XPT-U 

above ground where subject to moderate abuse. ae 

TYPE XPT-F — Same as XPT-U with heavy asbestos 

braid and outer PVC sheath. Provides time delay in 

event of flash fire. 

TYPE XPT-FA — Same as XPT-U with heavy asbestos 

braid and interlocked metallic armor. Provides com- 

plete mechanical protection, as well as time delay in 

event of flash fire. Type XPT-FA 
Write for complete information on these types, Visit us at Booth No. 1155 at I.S.A. Show, Phila- 
as well as types employing copper or aluminum delphia, Sept. 15-19, to discuss this answer to low 
tubing. Ask for new Bulletin No. 458. cost pneumatic instrument tubing problems. 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 
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IN THE 
COURSE 
OF EVENTS 


HIGH 
od 4 
NITROGEN REGULATOR 





‘A PRICELESS INGREDIENT 
— DIRECTION CONTROL 


e regulating inlet pressure 100-5000 p.s.i. 

e outlet pressure 50-500 p.s.i. 

e flow rates 0-50 Ibs. /min. 

e extremely close regulation and lock up 
range 

e integral full flow relief valve 

e individual or automatic adjustments 

e extremely stable with high gain response 

e may be used in an atmosphere of 
inhibited red fuming nitric acid 

e no leakage 

e wide range of fluids and gases 


DESIGNERS and MANUFACTURERS OF: 
high pressure pneumatic and hydraulic equipment 
high temperature and bleed air equipment 

exotic fluid and gas equipment 

integrated hydraulic and pneumatic systems 


Represented Nationally 
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> exhibitors: 


HAYDON CO., THE A. W. 
232 N. Elm St. 
Waterbury 20, Conn. 1570 

HAYS CORP., THE 
742 E. 8th St. 
Michigan City 46, Ind. 1426, 1527 

HEITZ, INC., KARL 
480 Lexington Ave. 
New York 17, N. Y. 1574 

HELICOID GAGE DIV. 
American Chain & Cable Co. 
929 Conn. Ave. 

Bridgeport 2, Conn. 1217 

HERBACH & RADEMAN, INC. 
1204 Arch St. 

Philadelphia 7, Pa. 1521 

HERMETIC SEAL TRANSFORMER CO. 
Garland, Texas 1108 

HEWLETT-PACKARD CO. 
275 Page Mill Rd. 

Palo Alto, Calif. . 945, 947 


HEWSON CO., INC. 
443 Broad St. 
Newark 2, N. J. 1651 
HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Ave. 
Cleveland 8, Ohio 970 


HOKE, INC. 
Hoke-Manostat Corp. 
136 S. Dean St. 
Englewood, N. J. 1528 

HOT SPOT DETECTOR, INC. 

Des Moines, lowa 831 


HOWE SCALE CO., THE 
Strongs Ave. 


Rutland, Vermont 1563 


HUGHES PRODUCTS 
Hughes Aircraft Co. 


Culver City, Calif. 1360 


HUMPHREY, INC. 
2805 Canon St. 
San Diego 6, Calif. 844 


ISA JOURNAL 
313 Sixth Ave. 
Pittsburgh 22, Pa. 1505 
IMPERIAL BRASS MFG. CO., THE 
6300 West Howard St. 
Chicago 48, Ill. 902 


INDIKON CO., INC., THE 
76 Coolidge Hill Rd. 
Watertown 72, Mass. 532 


INDUSTRIAL CONTROL SYSTEMS, INC. 
1379 East Linden Ave. 
Linden, N. J. 821 


INDUSTRIAL INSTRUMENTS 
89 Commerce Rd. 
Cedar Grove, N. J. 1117 
INDUSTRIALS LABORATORIES PUB. CO. 
201 North Wells St. 


Chicago 6, Ill. 1544 





INDUSTRIAL MARKETING A 
Shepard-Benning Bldg. SSOCIANGy 


St. Joseph, Mich. . 1426, 1527 150 


INDUSTRIAL NUCLEONICS Corp. 
1205 Chesapeake Ave. 


Columbus 12, Ohio 625, 4 


INDUSTRIAL PYROMETER & SuppLy Co 
Box 337 


Alton, Ill. % 
INDUSTRIAL TIMER CORP, 

1407 McCarter Highway 

Newark 4, N. J. ; 125 
INFORMATION CENTER ... sit 
INSTRON ENGINEERING Corp. 

2500 Washington St. 

Canton, Mass. 144) 


INSTRUMENTS PUBLISHING CO. Inc 
845 Ridge Ave. 
Pittsburgh 12, Pa. y 


INSTRUMENT SOCIETY OF AMERICA 
313 Sixth Ave. 


Pittsburgh 22, Pa. 601, 1 


INTERNATIONAL RESISTANCE CO, 
401 North Broad St. 


Philadelphia 8, Pa. 1043 
INTERNATIONAL TELE. & TELE. CORP, 

67 Broad St. 

New York 4, N. Y. m 


JERGUSON GAGE & VALVE CO. 
Adams St. 
Burlington, Mass. 16) 


JESSALL PLASTICS 
Kensington, Conn. 1] 


KATES CO., THE W. A. 
430 Waukegan Rd. 
Deerfield, Ill. 188 | 


KEMP MFG. CO., THE C. M. 
405 E. Oliver St. 
Baltimore 2, Md. 134 


KIELEY & MUELLER, INC. 
64 Genung St. : 
Middletown, N. Y. ; % 


KIN TEL 
Div. of Cohu Electronics, Inc. 
5725 Kearny Villa Rd., Box 623 
San Diego 12, Calif. vo Ml 





KISTLER INSTRUMENT CORP. 
15 Webster St. 
North Tonawanda, N. Y. 118 | 


KUNKLE VALVE CO. 
121 S. Clinton St. 


Fort Wayne, Ind. 43 
LANDIS & GYR, INC. 

45 West 45th St. 

New York 36, N. Y. Pe: 138 


LAPP INSULATOR CO., INC. 
Process Equipment Div. 
Le Roy, N. Y. # 

LAWLER AUTOMATIC CONTROLS, INC 
453 N. MacQuesten as e 
Mount Vernon, N. Y. .....-- 5:09" 


ISA Jour 
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Lockheed Missile Systems Division Welcomes 


ENGINEERS and SCIENTISTS 


attending the 


ISA Instrument-Automation Conference 


g Lockheed Missile Systems Division is systems manager 
for several major, long-range programs — Navy Polaris 
IRBM, Earth Satellite, Army Kingfisher, and the Air 
Force Q-5 and X-7 ramjets. 

Responsible positions in our research and development 
laboratories and project organizations are available for 
qualified engineers and scientists. Lockheed’s advanced 


facilities include one of the largest computing centers in 
the country and a 4,000 acre static test base in the Santa 
Cruz mountains. 

Nearby universities—like Stanford and the University 
of California—offer opportunities for advanced study. 
The high caliber of Lockheed’s professional staff creates 
a stimulating scientific environment. 


Positions are open at our San Francisco Peninsula facilities 
in the following fields: 


Digital Circuitry 

Design of advanced digital circuit devices, including 
switching, storage, and input-output as applied to guid- 
ance computers, automatic missile check-out, and infor- 
mation processing equipment. 


Circuit Development 

Must have at least 5 years’ experience in circuit develop- 
ment in the fields of telemetry or communications. 
Familiarity with transistor circuits, pulse techniques, and 
miniaturization desirable. 


Transducers 

Work is in dynamic measurements of displacement, 
velocity, acceleration, shock and vibration, pressure; 
evaluation of transducers to perform these and other 
measurements. B.S. or M.S. with advanced instrumenta- 
tion experience is required. 





Magnetic Devices 

Must have extensive experience with amplifiers and 
audio/supersonic frequency range circuits, using tran- 
sistors Or vacuum tubes. 


Logical Design 

Work involves research in advanced digital systems and 
logical design techniques; also synthesis of data handling 
systems as related to advanced weapon technology. 


Instrumentation 

B.S. or M.S. degree with 5 years’ experience in instru- 
mentation design and operation required. Must have 
knowledge of instrument calibration and measurement. 


Telemetry 

Degree in E.E. or physics required with experience in 
circuit development, instrumentation, or fields related to 
telemetry. 


FOR INTERVIEWS AT THE CONFERENCE 


contact Mr. Vincent Iannoli at LOcust 4-1035 or send résumé to Box 2184, New York 17, New York 


Lockheed 


MISSILE SYSTEMS DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA © CAPE CANAVERAL, FLORIDA © ALAMOGORDO, NEW MEXICO 
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> exhibitors: 


LEAR, INC. 











CONTROL ENGINEERS 


(Electric » Servo + Valves) 


Move into Large Rocket Engineering 
and put yourself way ahead in your field 


Help us to automate millions of horsepower designed into a 
jet-size package—the High-Thrust Rocket Engine. Here are the 
fields : 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel. 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems. 

Servo-mechanisms offer a broad spectrum—electronic, pneu- 
matic, mechanical, hydraulic. Your analytical ability will be at 
a premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, G, vibration etc. You'll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growth. 

Valves run to 6” diam. and up, with very high pressures and 
flow rates, extremely rapid action, temperatures down to —300°F. 

This is where the real advanced work in controls is being done. 
Contact our representative, Mr. W. J. Peterson, at the ISA Con- 
ference, Convention Hall, Philadelphia, Pa., Sept. 15-19 or write 
Mr. J. J. Jamieson, Engineering Personnel Dept., 6633 Canoga 
Ave., Canoga Park, California. 


ROCKETDYNE E® 


A DIVISION OF NORTH AMERICAN AVIAT 


eweeeeeeeeeeeseeeeseseees 
eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
eeereeeeeeeeeeeeeeeeeeeeeeeeeeee 
eee eee een eeeeeee 
**e. 
eeeeeeeeeeeeeeeeeeeeees 


FIRST WITH POWER FOR OUTER SPACE 
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LEEDS & NORTHRUP CO. 


LELAND, INC., G. H. 





LESLIE CO. 


LIMITORQUE CORP. 


LONERGAN, J. E. CO. 


MB MFG. CO. 


10! lona Ave., N.W. 
Grand Rapids, Michigan a 


4901 Stenton Ave. 
Philadelphia 38, Pa. 1238, 13% 


123 Webster St. 
Dayton 2, Ohio my 


294 S. Delafield Ave. 
Lyndhurst, N. J. Ig 


Philadelphia, Pa. ve 


205 Race St. 
Philadelphia 6, Pa. 5 


781 Whalley Ave. 
New Haven 15, Conn. — 


MACINTOSH & SHERIDAN 
Washington, D. C. .. ose 


MAGNETROL, INC. 
2110 S. Marshall Blvd. 
Chicago 23, Ill. . 1426, 150 


MANNING, MAXWELL & MOORE, INC. 
East Main St. 


Stratford, Conn. ‘ oc ccc et 
MARCONI INSTRUMENTS 

111 Cedar Lane 

Englewood, N. J. a 


MARTIN-DECKER CORP. 
3431 Cherry Ave. 
Long Beach, Calif. SW 


MASON-NEILAN 
Div. of Worthington Corp. 
Nahatan St. 
Norwood, Mass. .... 1340, 14 


MEASUREMENTS RESEARCH CO. 
Div. of Prudential Industries, Inc. 
3801 Castor Ave. 

Philadelphia 24, Pa. — 


MERCOID CORP., THE 
4201 Belmont Ave. 


Chicago 41, Ill. OM 
MERIAM INSTRUMENT CO., THE 
10900 Madison Ave. ws 


Cleveland 2, Ohio 


METALPHOTO CORP. 
6811 Superior Ave. ¥ 
Cleveland, Ohio — 


METTLER INSTRUMENT CORP. 
Box 242 Pe 
Hightstown, N. J. eS 


METRONIX, INC. 
Subsidiary of Assembly Products, Ine 
Wilson Mills Rd. F 
Chesterland, Ohio _ 


MICRO BALANCING, INC. 
191 Herricks Rd. 10 
Garden City Park, L. I., N. Y. --++ 


ISA Jou 








1238, I3y 


. 1426, 1607 


RE, INC. 
At 





— 


Oo. O. C. Brand 
TAPS - DIES - GAUGES 
NATIONAL MINIATURE 


(to meet National Bureau of Standards adopted 1957) 
.055 to .0118 diameter 


from 80 threads per inch to 318 threads per inch of Carpenter 
“stentor’” quality — 25% greater torque strength than high speed 


steel 





4. ES 
a 


WRITE OR PHONE FOR CATALOG 


R. P. GALLIEN & SON 


220 West Fifth St. | Madison 8-1347 Los Angeles 13, Calif. 








For More Data CIRCLE 75 on Inquiry Card 











The WELCH Family 
F 
DUO-SEAL, PUMPS 


Vacuum Pumps that are 
Really QUIET 


For Every Vacuum Requirement — 


1405H — two-stage, 0.05 micron, 33.4 liters per min- 
ute $230.00 
1400B — two-stage 0.1 micron, 21 liters per minute 
$133.00 
1402B — two-stage, Vented Exhaust, 0.1 micron, 140 
liters per minute $310.00 
1397B — two-stage, Vented Exhaust, 0.1 micron, 375 
liters per minute $645.00 
1392 — mechanical and diffusion pump assembly, two 
stage (each element) 0.00! micron, 600 liters per 
minute, (at 0.1 micron) $275.00 
1403B — single-stage, 5 microns, 100 liters per min- 
ute $245.00 
1404H — Wegner Pump single-stage, 20 microns, 
33.4 liters per minute $150.00 
1406H — single-stage, 5 microns, 33.4 liters per min- 
ute $150.00 
1410B — Wegner Pump single-stage, 20 microns, 21 
liters per minute $100.00 

For complete specifications request our 

pump catalog. 








BOOTH 1409 INSTRUMENT-AUTOMATION CONF. 
PHILADELPHIA, SEPT. 15-19 





W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 








ESTABLISHED 1880 





Manu/acturers of Scientific Instruments and Laboratory Apparatus 





1515 Sedgwick St., Dept. ?, Chicago 10, Illinois, U.S.A. 











For More Data CIRCLE 76 on Inquiry Card 
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SENIOR 
RESEARCH 
ENGINEERS 


to join a small but heavy- 
weight group doing some of the 
most stimulating work in rocket 
engineering. 


If you are an experienced rocket 
engineer, well grounded in the reali- 
ties of design, development, and 
application of advanced propulsion 
systems, there is a special opportunity 
for you in our Advanced Design and 
Analysis Group. 

The men you'll be with are our 
applications men—qualified experts, 
with many specialties and a broad 
outlook. They think imaginatively, 
continually coming up with new 
answers to the questions “What new 
rocket engine systems are needed to 
propel tomorrow's hypersonic mis- 
siles and aircraft?” They conceive, 
they evaluate, they formulate. Their 
function is to be a task force with an 
over-all grasp of the big picture—the 
unique potentialities of the large 
rocket engine in highly advanced 
weapon systems technology. 

As a Senior Research Engineer 
with this group, you'll contact custo- 
mers, working with them on their 
requirements, guiding them on appli- 
cations. You will plan the approaches 
and organize the means to solve prob- 
lems inherent in the over-all develop- 
ment of highly advanced propulsion 
systems. You'll be gaining experience 
in such fields as new and improved 
propellents...relative merits of dif- 
ferent systems ...selection of over-all 
engine systems, parameters and prin- 
cipal components. You can help point 
the way to the development of the 
world’s most powerful engines. 

Contact our representative Mr. W. 
J. Peterson, at the ISA Conference, 
Convention Hall, Philadelphia, Pa., 
Sept. 15-19 or write Mr. J. J. Jamie- 
son, Engineering Personnel Dept., 
6633 Canoga Avenue, Canoga Park, 
California. 


ROCKETDYNE 2 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


FIRST WITH POWER FOR OUTER SPACE 
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JAMES 
Introduces 


a New Line 
of Low Noise 
DDI 
mae slialiolitia= 

Choppers 





JAMES, leading manufacturer of 
DPDT instrument and military chop- 
pers, now introduces a new line of 
SPDT miniature choppers* for low 
noise instrument application. 

This new design is based on the 
JAMES patented center pivot con- 
struction and features models with 
both seven pin and four pin bases. 
All will fit standard % inch sockets 
and shield bases. 

A unique feature—these JAMES 
models are the first offering both 
MBB and BBM contact closures in % 
inch diameter miniature designs. 
Models available include both base 
coil and top coil connections. Fre- 
quency ranges are from O0—120 
cps and 350—475 cps. The low 
noise driving systems reduce resi- 
dual noise and thermal drift to a 
minimum. 

Specifications on these new models 
ore available by writing 

*Pat. No, 2,831,936 


JAMES WW 


VIBRAPOWR | COMPANY 
COrnelia 7-6333 & 


4050 N. Rockwell St., Chicago, Il 
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>» exhibitors: 


MILTON ROY CO. 
1300 East Mermaid Lane 
Philadelphia 18, Pa. 1336, 1435 
MINE SAFETY APPLIANCES CO. 
201 N. Braddock Ave. 
Pittsburgh 8, Pa. 1469 
MINNEAPOLIS-HONEYWELL REG. CO. 
Industrial Div. 
Wayne & Windrim Aves. 


Philadelphia 44, Pa. . 1307 


1206, 


MITSUBISHI INTERNATIONAL CORP. 
606 S. Hill St. 
Los Angeles 14, Calif. 538 
MOISTURE REGISTER CO. 
1510 West Chestnut St. 
Alhambra, Calif. 1164 
MONROE CALCULATING 
MACHINE CO., INC. 
Electronics Components Div. 
60 Main St. 

San Francisco 5, Calif. 1069 
MOORE PRODUCTS CO. 
H & Lycoming Sts. 

Philadelphia 24, Pa. 805 
MOREHOUSE MACHINE CO. 


1742 Sixth Ave., York, Pa. 854 


MOSELEY CO., F. L. 

409 N. Fair Oaks Ave. 

Pasadena, Calif. 1018 
MOTSON CO., J. FRANK 

1717 Bethlehem Pike 

Flourtown, Pa. 871 
MYCALEX CORP. OF AMERICA 

Mycalex Electronics Corp. 

125 Clifton Blvd. 

Clifton, N. J. 1571 
NANKERVIS, GEORGE L., CO. 

Detroit, Mich. 1024 
NATIONAL BUREAU OF STANDARDS 

U. S. Dept. of Commerce 

Washington 25, D. C. 725, 729 
NATIONAL PNEUMATIC CO., INC. 

Holtzer-Cabot Div. 

125 Amory St. 

Boston 19, Mass. 639 
NEW DEPARTURE 

Div. of General Motors Corp. 

269 North Main St. 

Bristol, Conn. 1558 
NEW HERMES ENGRAVING 
MACHINE CORP. 

13-19 University Place 

New York 3, N. Y. 1423 
NON-LINEAR SYSTEMS, INC. 


Del Mar Airport, Del Mar, Calif. 1170 


NORCROSS CORP. 
247 Newtonville Ave. 
Newton 58, Mass. 1524 

NORTH AMERICAN VAN LINES, INC. 


P. O. Box 988 
Fort Wayne, Ind. .. 





NORWOOD CONTROLS 
Detroit Controls Div. 
Amer. Radiator & Stand. Sani 
934 Washington St. anitary Cop, 
Norwood, Mass. % 
NUCLEAR MAGNETICS Corp. 


Norwalk, Conn. 910, in 


NUCLEAR PRODUCTS Co. 
15635 Saranac Rd. 
Cleveland 10, Ohio 


NUCLEAR SYSTEMS DIV. 
The Budd Co. 
2450 Hunting Park Ave. 
Philadelphia 32, Pa. a 


OFFNER ELECTRONICS, INC. 
5320 N. Kedzie Ave. 
Chicago 25, Ill. 330, 2x 

OHIO CHEMICAL & SURGICAL 

EQUIPMENT CO. 

A Div. of Air Reduction Co., Ine. 
1400 East Washington Ave. 
Madison 10, Wis. 1184 


OHMART CORP., THE 
2236 Bogen St. 
Cincinnati 22, Ohio 1512 


OPTRON CORP. 
3526 State St. 
Santa Barbara, Calif. YT} 


P-W INDUSTRIES, INC. 
Duncan & Melrose Sts. 
Philadelphia 24, Pa. 116 


PACKAGE MATERIALS LAB., INC. 
Hatboro, Pa. ) 


PALMER THERMOMETERS, INC. 
2501 Norwood Ave. 
Cincinnati 12, Ohio 166! 


PANDUIT CORP. 
14461 Waverly Ave. 





Midlothion, We. .........0.cseue ay 
PANELLIT, INC. 

7401 N. Hamlin Ave. I 

Skokie, Ill. 1220, 13% | 
PARKER-HANNIFIN CORP. | 

Parker Fittings & Hose Div. 

Parker Seal Co. 

17325 Euclid Ave. 

Cleveland 12, Ohio git 
PARTLOW CORP., THE 

2 Campion Rd. 

New Hartford, N. Y. AM 
PERKIN-ELMER CORP. 

Main Ave. 

Norwalk, Conn. 910, !0l! 


PERMUTIT CO., THE 
A Div. of Pfaudler Permutit, Inc. 
Ranarex Instrument Department 
50 West 44th St. 
New York 36, N. Y. — 


PHILADELPHIA GEAR WORKS, INC. 
G St. & Erie Ave. 





Philadelphia 34, Pa.  w 
PHILIPS ELECTRONICS, INC. 
Instruments Div. 
750 S. Fulton Ave. 
Mount Vernon, N. Y. ......-+°: 424, 4 
ISA Jounal 
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At the Brussel’s Fair IBM’s Ramac 
presents World History in 10 languages 


with the help of Skinner Solenoid Valves 


Visitors to the World’s Fair at Brussels are 
given the opportunity to submit history 
questions to IBM’s Ramac and get their 
answers in any one of ten languages. Mil- 
lions have been fascinated by this amazing 
electronic data processing machine. 

Ramac is a vast library of facts. By means 
of 50 rotating metal disks 5,000,000 alpha- 
merical characters can be stored and se- 
lected at the touch of a button. The Ramac 
can punch 100 cards a minute, transfer data 
from punch cards to disks at a rate of 125 
cards per minute, and print reports at speeds 
up to 80 lines per minute. 

Three Skinner V5 three-way valves are 
used in the access control mechanism. One 
valve engages the access arm at the exact 


location of the disk, while the second valve 
disengages the arm after the read-write se- 
quence has been completed. The third valve 
positions the read-write head at the precise 
location on the proper disk tract. 

Skinner has a wide 
selection of solenoid 
valves for all types of 
applications. If you have 
a control problem, why 
not take it to a Skinner 
engineer or represent- 
ative. You will find 
Skinner representatives 
listed in the Yellow Pages 
or write direct to De- 
partment 499. 








ELECTRIC VALVE 
DIVISION s5tce"2 


V 
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Cherma Bi riage 


THERMAL CONDUCTIVITY EQUIPMENT 





of instruments — 
and cells 







conductivity 
4 Measurements ) 








Now ...a complete line of precision instruments housed 
in advanced, functionally designed cabinets with latest 
refinements in circuitry and design. 

Advanced design ‘‘Therma Bridge’ sensing cells, the 
heart of all gas conductivity measurements are available 
in two metal mass weights. A heavy-weight, open core, 
hexagonal cell and light-walled, individual cavity cell. Both 
cells are available with either hot-wire or thermistor 
sensing elements. 

Instruments include Therma Bridge Gas Analyzer for 
monitoring purity values in gas streams and for wide 
applications in gas impurity analysis; Therma Bridge 
Stabilized Temperature Sensing Unit for use in low impurity 
percentages in gas analysis and chromatography, as well 
as for measurements at elevated temperatures; Therma 
Bridge Power Supply and Control Circuit Unit the power 
source for all thermal conductivity sensing cells. 

All equipment is designed for rack or individual mount- 
ing. Special custom design service for special applications. 
Write today for complete technical details on the full line 
of Therma Bridge Gas Thermal Conductivity Instruments 
and Cells to... 


Industrial Instruments Engineering Corp. 


89 Commerce Road, Cedar Grove, Essex County, N. J. 
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» exhibitors: 


PHOENIX PRECISION INSTRUMENT ¢9 
3803-05 North Fifth S+. ; 
Philadelphia 40, Pa. 1h 

PHOTOCON RESEARCH PRODUCTS 
421 N. Altadena Drive 
Pasadena, Calif. . 


PHOTRON INSTRUMENT CO. 
6516 Detroit Ave. 
Cleveland 2, Ohio «NN 


PIC DESIGN CORP. 
477 Atlantic Ave. 
East Rockaway, N. Y. 118) 


PLASTIC CAPACITORS, INC. 
2620 N. Clybourn Ave. 
Chicago 14, Ill. .... Pe 


POLAROID CORP. 
Cambridge 39, Mass. 14 


POTTER AERONAUTICAL CORP. 
Pottermeter Co. 
U. S. Route No. 22 
Union, N. J. 1642 


POTTER & BRUMFIELD, INC. 
Princeton, Ind. ere. 


POWERS REGULATOR CO. 
3400 Oakron St. ; vad 
Skokie, III. 146! 


PRECISION PRODUCTS, INC. 
530 S. Quaker 
Tulsa 20, Okla. 105! 


PRECISION SCIENTIFIC CO. 
3737 Cortland St. 
Chicago 47, Ill. 1548 


PRECISION THERMOMETER & 
INSTRUMENT CO. 

1434 Brandywine St. 

Philadelphia 30, Pa. 1022 


PREMIER METAL PRODUCTS CO. 
337 Manida St. 
New York 59, N. Y. 1054 





PROCESS CONTROL SERVICES CO. 
196 Clinton Ave. 
Elmhurst, Ill. 44 


PRUDENTIAL INDUSTRIES, INC. 
380! Castor Ave. 
Philadelphia 24, Pa. 74) 


PYRO-ELECTRIC, INC. 
230 East James St. 
Barrington, Ill. 136! 

QUARIE CONTROLLERS 
Box 95 

Canton, Mass. . . 

RADIATION ELECTRONICS CORP. 
8241 N. Kimball Ave. 

Skokie, III. 867 

REPUBLIC FLOW METERS CO. 
2240 Diversey Ave. 
Chicago 47, Ill. 1209 

RESEARCH CONTROLS 
Box 5035 
Tulsa, Oklahoma ...........-00em 
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E CORP. OF AMERICA 


REVER v1 
845 North Colony oo. 831 


Wallingford, Conn. ..---- 


RHEEM MFG. co. 
Electronics Div. 
7777 Industry Ave. ie 
Rivera, Calif. ......--- 


ROBERTSHAW-FULTON CONTROLS CO. 


Fulton Sylphon Div. 

Pp. O. Box 400 

Knoxville 1, Tenn. 
Aeronautical & Instrument Divs. 


401 Manchester 
Anaheim, Calif. .....-.---- 1425, 1427 


BINSON CO., THE |. E. 
-"~ West Chester Pike 

Upper Darby, Pa. ..... 950 
ROCHESTER MFG. CO., INC. 

100 Rockwood St. 

Rochester 10, N. Y. 1426, 1527 
ROTRON MFG. CO. 

Schoonmaker Lane 

Woodstock, N. Y. 1163 
ROYAL MCBEE CORP. 

Westchester Ave. 

Port Chester, N. Y. 1416 
RUTHERFORD ELECTRONICS CO. 

8944 Lindblade St. 


Culver City, Calif. , ; 1653 
SANBORN CO. 

175 Wyman St. 

Waltham 54, Mass. bad 957 


SCAM INSTRUMENT CORP., THE 
1811 Irving Park Rd. 
Chicago 13, Ill. ... 1122 
SCHAEVITZ ENGINEERING 
Rte. 130 & Schaevitz Blvd. 
Pennsauken 1, N. J. ......... 1652 


SCHUTTE & KOERTING CO. 
Cornwells Heights, Pa. 


SENSITIVE RESEARCH INST. CORP. 
310-316 Main St. 
New Rochelle, N. Y. . . 950 


SERVO-TEK PRODUCTS CO. 
1086 Goffle Rd. 
Hawthorne, N. J. . 


SHALLCROSS MFG. CO. 
Preston St. 
Selma, N. C. . " ... 1417 


SHAPIRO & EDWARDS 
1130 Mission St. 
South Pasadena, Calif... _.. 536 


SIMPLATROL PRODUCTS CORP. 
24 Salisbury St. 
Worcester 5, Mass. 1659 
SKINNER ELECTRIC VALVE DIV. 
Skinner Chuck Co. 
105 Edgewood Ave. 
New Britain, Conn. . 1321 


SMITH MFG. co. € C. 
Forest & Hector Sts. 
Conshohocken, Pa. _._. . 1067 

SMITH, S. MORGAN, CO. 
Lincoln & Hartley Sts. 


York, Pa. 1113 
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SPECIAL SWITCHES 
STANDARD“ 
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of Weymouth 
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When you need a SPECIAL switch... 


ESCO standard, uniform components can be assembled to meet your 
requirements; or a deviation from one of our standard types will give you a 
special switch at a standard switch cost. Over 90% of our production is SPECIAL 


in one way or another. 
These standard switches can be modified to fit your application: 


Write for data sheets or catalog on ESCO rotary multipole switches — 


ES 
CY 


TYPE A—up to 8 positions, 7 sections maximum, detent- 
mechanism, rating 5 amperes — 125 volts a-c/30 volts d-c. 
TYPE AF — up to 8 positions, 6 sections maximum, detent-action, 
rating with resistive load 5 amperes at 28 volts d-c or 115 volts 
400 cps, per MIL-S-6807. 

TYPE P — Multi-section, up to 4 positions, snap-action, rating 10 
amperes 125 volts a-c, 5 amperes — 125 volts d-c, 30, 60, 100, 
200 amperes at 500 volts a-c, or 250 volts d-c. Can be assembled 
to meet Specification MIL-S-15291. 

TYPE JR — up to 8 positions, 30 sections maximum, detent-action, 
rating 10 amperes at 125 volts a-c, 5 amperes 125 volts d-c. 
TYPE JD-JS — up to 8 positions, 5 sections maximum, detent- 
action or snap-action, rating 30 amperes at 230 volts a-c. 

TYPE HT — up to 16 positions, 6 sections maximum, detent-action, 
rating 5 amperes at 125 volts a-c. 

Bureau of Ships No. 9000-S6202-74085 rating 10 amperes at 120 
volts a-c. BuShips 9000-S6202-74090, 9000-S6202-74096, and 
9000-S6202-74224, ratings 30, 60, and 200 amperes, 500 volts a-c 
— 250 volts d-c. 





See Us At Booth No. 824 


n Inquiry Card 
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& 
a 
WW DATA LOGGER ® | 5158460. ne 
Richards Ave. 
South Norwalk, Conn. %: 
a ee ee ee a ee SOUTHERN INSTRUMENTS, LTp. 
1200 E. Mermaid Lane 
6800 * Philadelphia 18, Pa. vn 
b e SOUTHWESTERN INDUSTRIAL 
‘ ELECTRONICS CO. 
R) P. O. Box 13058 
FOR A DATA-MASTER Houston 19, Texas 1104 
THAT WILL STAEBLER & BAKER 
Clayton, N. Y. 1044, 104 
DIGITALLY RECORD STANDARD INSTRUMENT CORP 
Div. of Heat Timer Corp. 
e 657 Broadway 
Up p New York 12, N. Y. un 
| STATHAM INSTRUMENTS, INC. 
12401 W. Olympic Blvd. 
Los Angeles 64 lif. 
A reliable data logger can automatically record ee " 
your test or process data, and simplify your entire | STEEL, HERMAN D. CO. 
: 5 Lafayette Bldg. 
system. Day after day, through routine or emer Philadelphia 6, Pa, ™ 
gency conditions, you get dependable data—free 
from human error. The need for re-tests is elim- ay oe. INC., HERMAN H. 
inated. And because it centralizes your data New York 7, N. Y. 18 
recording, you can release manpower for other 
dutie STOKES MOLDED PRODUCTS 
. Div. of The Electric Storage Battery Co, 
; , Tayl Webst 
Such a system is not expensive. sagt wy 824 
The reliable, time-tested Data-Master Logger gives | STRATOS INDUSTRIAL PRODUCTS 
all these advantages at a price you can afford. Route 109 
; | West Babylon, L. I., N. Y. Hi2 
It can be hooked up quickly. It furnishes a typed 








record, or a tape if you prefer. The simple main- 
tenance required can be performed by your own 
man. For a low-cost, completely reliable logger, 


write for literature on the DATA-MASTER. 


"Price is for thermocouple inputs, and includes linearizing cir 
cuits. Unit is complete and ready to use, in attractive console 











> exhibitors: 





SOLARTRON, INC. 
530-532 Cooper St. 
Camden 2, N. J. 


SUPERIOR ELECTRIC CO., THE 
83 Laurel St. 
Bristol, Conn. 834 





SUPERIOR TUBE CO. 
Germantown Pike 
Norristown, Pa. 1328 


SWANSON ENGINEERING & MFG. CO. 
1133 East Redundo Blvd. 





n ter -mounted writer. F.O.B. Glen Cove, N. Y 
Stendurd Wanuae ner any : vhost Inglewood, Calif. 1019 
| SWARTWOUT 
18511 Euclid Ave. 
Cleveland 12, Ohio 940, 104 
SWISS JEWEL CO. 
Lafayette Bldg. i 
7 of e . p 
Sew own exhibit at the ISA Show, Bootly 814 Philadelphia 6, Pa. . ... 3 
SYNTHETIC MICA CORP. 
“a Caldwell, N. J. 157! 
SYSTRON CORP. 
950 Galindo St. 
Concord, Calif. 1560 
TAGLIABUE MFG. CO. 
HAN SON - GORRILL- BRIAN, Ne SLIABUE MF 
HAZEL STREET, GLEN COVE, N. Hempstead, L. I., N. Y. 886 
TALLER & COOPER, INC. 
Div. of American Electronics, Inc. 
For More Data CIRCLE 82 on Inquiry Card 
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TD. 


1044, 104 


14n 


. CO. 
.. 109 


0, 104 


. 


_ ASTI 








1 ee 2 Sk. dh ses: 1614 


TAYLOR INSTRUMENT cos. 
95 Ames St. 
Rochester |, . ee 
TECHNICAL CHARTS, INC. 
Buffalo, N. Y. .------->>> 


TECHNICAL PRODUCTS CO. 
Instrument Div. 
6670 Lexington Ave. 
Los Angeles 38, Calif. ...... 


916, 1017 


... 1044, 1046 


(one 


TECHNICAL SALES CORP. 


16599 Meyers Rd. 
Detroit, Michigan .....--..- 


TECHNIQUE ASSOCIATES, INC. 
1413 North Cornell Ave. 
Indianapolis 2, Ind. .......-.----- 858 


TEKTRONIX, INC. 
P. O. Box 831 
Portland 7, Oregon ............... 857 


TELECOMPUTING CORP. 
12838 Saticoy St. 
North Hollywood, Calif. .......... 1010 


TEMPIL CORP. 
132 West 22nd St. 
New York 11, N. Y. .............. 527 


TENNEY ENGINEERING, INC. 
1090 Springfield Rd. 
a eee 1407 


TEXAS INSTRUMENTS, INC. 
3609 Buffalo Speedway 
Houston 6, Texas ................. 1556 


THERMCO LABORATORIES 
Johnson Rd 
Michigan City, Ind. .............. 839 


THERMO ELECTRIC CO., INC. 
109 Fifth St. 
Saddle Brook, N. J. .............. 1006 


THOMPSON-RAMO-WOOLDRIDGE 
PRODUCTS CO., THE 

P. O. Box 45067, Airport Station 

Los Angeles 45, Calif............. 1124 


TIMES FACSIMILE CORP. 
540 West 58th St. 
|, ee 1421 


TOKYO WEIGHING & TESTING 
MACHINES 
P.O. Box No. 22, Tokyo, Japan . 538 


TRIMOUNT INSTRUMENT CO. 
Crown Controls Div. 
Electronics Div. 
3119-21 West Lake St. 
Chicago 12, Ill... ... 105 


TRINITY EQUIPMENT CORP. 
Cortland, N.Y... 0... 


TRI-R INSTRUMENTS 
144-13 Jamaica Ave. 
Jamaica 35, N. Y. .... 1048 


TUTTLE & KIFT, INC. 
1823 North Monitor Ave. 
Chicago 39, Ill, .. 869 


VEHLING INSTRUMENT co. 
473 Getty Ave., Paterson, N. J. .... 812 
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Eliminates... 
Pivots, 
Jewels 

and 
Hairsprings 














D’Arsonval, permanent magnet meter—Adaptable to all types of mounting 


@ ULTRA SENSITIVE—full scale sen- 
sitivities to as low as 2 micro- 
ampere 


@ FRICTION FREE—no pivots, 
jewels or hairsprings 


@ RUGGED— much more resistant to 
shock and more rugged than con- 
ventional pivot meters 


@ HIGH DEGREE OF ACCURACY— 


there is no friction error and sus- 
pension is free from fatigue effect 


@ RELIABILITY—the complete elim- 


ination of wearing parts has in- 
creased life indefinitely 

@ HIGH OVERLOAD CAPACITY— 
up to 5 times full scale current 
indefinitely and unharmed by 
surges up to 300 times normal 
current. 





TAUT BAND 





WEIGHTS 





UE 5 ae, ae Me hese i wh Ra Se 


10514 DUPONT AVENUE 









e CLEVELAND 8, OHIO 


| \ ARMATURE 
AND CORE 


POINTER 








TAUT BAND 
SUSPENSION 


TENSION 
SPRING 












ZERO 
REGULATOR 






EXHIBITED AT BOOTH 970, ISA SHOW 


For More Data CIRCLE 83 on Inquiry Card 


139 








> exhibitors: 


VARIAN ASSOCIATES 
Instrument and Tube Divs. 
611 Hansen Way 





WESTERN GOLD & PLATINUM CO 
225 Harbor Blvd. q 
Belmont, Calif. . 


Palo Alto, Calif. . 954 =» My 
WESTON INSTRUMENTS 
UNIFLOW VALVE CORP. Div. of Daystrom, Inc. 
19 Quine St. VEECO VACUUM CORP. 614 Frelinghuysen Ave. 
Cranford, N. J. 820, 822 86 Denton Ave. Newark 12, N. J. 
New Hyde Park, L. I., N. Y. 915 1M) 
UNITED AIR LINES, INC. baie ro gg 
36 South Wabash Ave. VEEDER-ROOT, INC. Se Chath tae 
Chicago 3, Ill. ..... 714 70 Sargeant St. ™ CFTR, TORRE tee eeee seal 
Heriterd 2, Conn. 1633 == WHEELCO INSTRUMENTS DIV. 
UNITED ELECTRIC CONTROLS CO. Barber-Coleman Co. 
85 School St. VICTOR ADDING MACHINE CO. 1300 Rock St. 
Watertown 72, Mass. .............1125 3900 North Rockwell St. Rockford, Ill. 806, ty 
Chicago 18, Ill. 1501 
U. S. DEPT. OF COMMERCE WHEELER MFG. CO., C. H. 
Washington 25, D. .C. ............ 722 19th & Lehigh Sts. 
WALLACE & TIERMAN, INC. Philadelphia, Pa. . + oo Oa 5 
25 Main St. = 
U. S. Dept. of the Navy Belleville 9, N. J. 1107 WHITE, S. S. 
Washington 25, D. C. 614, 721 Industrial Div. 
WATERMAN PRODUCTS CO., INC dag te gery = 
U. S. ELECTRICAL MOTORS, INC. 2445 Emerald St. dimes New York 16, N. Y. rm 
200 East Slauson Philadelphia, Pa 435 WIANCKO ENGINEERING 
: 1» Pa. Co. 
Los Angeles 54, Calif. . . 1034, 1135 255 N. Halstead Ave. 
WAUGH ENGINEERING CO. co, Soe +l 
U. S. GAUGE DIV. 7842 B tA 
American Machine and Metals, Inc. V A swan if. YOKOGAWA ELECTRIC WORKS, INC 
Sellersville, Pa. ............. 1306, 1405 on eae, SO, . 1356 40 Worth St. 
New York 13, N. Y. ee 
VAN PRODUCT ’ WELCH MFG. CO., W. M. 
ae ata oy I515 Sedgwick St. YUBA CONSOLIDATED INDUSTRIES 
Erie. Pa. e 1162 Chicago 10, Ill. 1409 35! California St. . 
. San Francisco, Calif. 
Yuba Systems Div. 
VAPOR RECOVERY SYSTEMS CO. WEST INSTRUMENT CORP. San Carlos, Calif. 
2820 N. Alameda St. 4363 W. Montrose Ave. Dal Motors Div. 
ee 1106 Chicago 4], Ill. 1332 Santa Clara, Calif. oe AS 


HLCM LE 1. 


AUTOMATIC COUNTER 








This new electronic instrument will count jewel bearings, 
small screws and axles, minute bearing balls and similar 
tiny objects. It will determine the exact unit count of a batch 
or will count off a pre-set amount at the rate of up to 


2000 units per minute. 


FOR RAPID 
EXACT COUNTING 
OF MINUTE 
UNIFORM 
OBJECTS 


See this new Automatic Counter at booth No. 439, 
ute instrument-Automation Conference & Exhibit, 
ns Philadelphia, Penna., September 15-19. 


METTLER INSTRUMENT CORPORATION °- Hightstown, New Jersey 


a ad 
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NEW 
MINIATURE 
AGASTAT’ 


time delay relay 


or missile, aircraft and 
electronic applications 


INSTANTANEOUS RECYCLING... 
reset time—less than .020 seconds 


UNAFFECTED BY VOLTAGE VARIATIONS . . . time delay remains 
constant from 18 to 30 volts DC 

ADJUSTABLE . . . time delays from .030 to 120 seconds 

CHOICE OF OPERATION... for either energizing or de-energizing 
SMALL... height—434”. . . width—1"%,”. . . depth—-14” 

LIGHT . .. maximum weight—15 ounces 

MEETS ENVIRONMENTAL REQUIREMENTS OF MIL-E-5272A 


This new AGASTAT time delay relay is an externally adjust- 
able, double-pole, double-throw unit. It incorporates the basic 
AGASTAT timing principle, proved by a half-century of reliable 
operation on automatic aids to navigation, in a space-saving 
miniature unit built to withstand the rugged environmental 
conditions of missile and aircraft applications. 

For specific information on the new AGASTAT relay for 
your application, write to Dept. A30-937. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing 








For More Data CIRCLE 101 on Inquiry Card 





here’sa 
money-saving 


‘ip 








valves 


Your heavy-handed operators can 

“tighten-down” all they want .. . they 

can't ruin the seats or plastic stem points 

on these new Hoke 270 Series bar stock Di 

valves. Stem points are Nylon or Kel-F YA Duy 4 

and have taken 700 cycles of operation hey 

at 3500 psi using twice normal closing 

+ ta no leakage across the seat! hth 
imiz€s Opening pressure surges; 

Meets MIL specs for high pressure jt buy LF 

pressors; can be panel mounted. In \%” 

or 4" sizes with O-ring or Teflon packing. 


Complete data on request. Write us today. 


HOKE INCORPORATED 


FLUID CONTROL SPECIALISTS 


243 South Dean Street 
Englewooc, New Jersey 





Visit Hoke’s Booth No. 1532 at the ISA Show. Sept. 15-19 
For More Data CIRCLE 102 on Inquiry Card 
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from 
TRIMOUNT 





MODEL 


F-30 


U -TUBE 


MANOMETER 


THE ULTIMATE IN ACCURACY 
AND CRAFTSMANSHIP! 
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ONLY FROM 
3| TRIMOUNT... 
A LOW COST 

MANOMETER WITH 
| THESE QUALITY FEATURES: 


| RANGE: 6” to 60”. 

| SCALE: English or Metric 

| Units. 

| CONSTRUCTION: Open, or fully en- 
closed with glass cover. 

FINISH: Gold anodized aluminum. 
CONNECTIONS: 4%” NPT for Top, Side, or Back 
Connecting. 
; MOUNTING STYLES: Bench, Wall, Front of Panel, or 
: Flush Panel. - 
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ee 
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FLUID CONTACTED PARTS | Booth 
Model F-30. . . Steel and Pyrex. 1151 
Model F-31 .. . Brass and Pyrex. 
Model F-32 . . . 18-8 Stainless Steel and Pyrex. 
Above specs regarding range, scale, etc. apply to 
all three models. 
WRITE FOR CATALOG AND FULL INFORMATION. 

















INSTRUMENT COMPANY 
Dept. AJ 98 

3119 W. Lake St., Chicago 12, Ill. 
Gentlemen: Please send me full information regard- | 
ing the Trimount line of Manometers, including | 
the Model F-30. 


va | i a , TRIMOUNT | 
" 
i 


Dh sak sca uereaknedeeeeunsecéendesessqeeeene 
Title cethtina taddndeleséees en veo 
Company........... rats ame reve 
PRRs in csncavescetes , ; ‘ coe ff 
City . Zone ON cee j 
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| THE MARK OF QUALITY | 





BARBER 
COLMAN 




















Pag insure uniformity 








Automatic Reset for Re- 
cording Controllers — 
available with Series 8000 
instruments for demanding 
processes where small ca- 
pacitance requires wide 
proportional settings and 
where offset cannot be 
tolerated. Tamperproof 
cover protects all adjust- 
ments, leaves controls avail- 
able to operator. 






















Series 8000 Recorders and Recording Controllers — available in a wide range of 
models, these self-contained null-balancing electronic instruments feature convenient swing- 
out design for easy chart and instrument maintenance. Multi-point recorders keep permanent 
records of up to 16 points on a single chart... feature up to six limit switches for high and/or 
low signal indications . . . single- or multi-color printing . . . 3 to 24 in. per hr recording 







Visit Us in Booths 
808-810 at the ISA 


speeds. 








The instruments shown on these pages 
are only representative of the many 
models featuring advance design and 
precision engineering developed through 
Barber-Colman’s years of experience, 
serving practically every industry using 
measurement and control. 


Here is one wholly dependable source 
on which you can standardize for the 
accuracy you need in precisely the form 
best suited to every given process. 
Whether you need a single instrument 
or a control center, you just identify 
your process to your broadly experi- 


Instrument-Automation 
Conference, Sept. 15-19 





ale a name tl ~ 





enced Wheelco engineer. He recom- 
mends simpler, lower cost instruments 
where accuracy and uniformity are less 
critical, offers custom-engineered con- 
trol forms to meet special requirements. 
You are assured of unsurpassed ac- 
curacy of control for precision processes. 


High-quality materials and rugged con- 
struction, use of plug-in components 
wherever possible, special accessibility 
features, and large easy-to-read indi- 
cators are other ‘“plusses.” Specify 
Wheel:o for a new measure of relia- 
bility, 2conomy, and convenience. 





ISA Journal 


lity 














of process control 


with accurate, reliable, trouble-free 
WHEELCO recorders, controllers, 


control centers 





Series 150 Amplitrols — potentiometer- 
type controllers — offer precise control of 
batch-type heating at minimum cost. Model 
151 is on-off controller, Model 152 provides 
anticipatory, time-proportioning control. The 
electronic circuit has been designed to “fail 
safe" in event of failure of any integral part. 





Packaged Control Centers, like the one shown on the right, 
are designed and manufactured by Wheelco to meet indus- 
try's control needs precisely and economically. A prewired, 
prefabricated Wheelco control center saves you money by 
simplifying installation and incorporates your instruments and 
accessories for convenient and efficient use in an attractive 
panel board or heavy steel cabinet. Discuss this important 
modern approach to instrumentation with your nearby Wheelco 


field engineer! 


indicators, accessories, or complete . -. 





Wheelco Capacitrols — completely self-contained direct-deflection-type 
electronic indicating controllers. Sensitive no-drift control appropriate to a 
variety of processes is assured by range of models, available both in vertical 
400 Series (left) and in horizontal “Panelmount’ types (above). Available 
in a variety of control forms, such as time-proportioning, two-position, Mul- 
tronic, proportional-position, and electrical-proportioning. Both styles available 
as Limitrols — with built-in automatic shutoff. 





Indicating Pyrometers 
— built to highest stand- 
ards for precision instru- 
ments ... feature meter 
movement with Alnico V 
magnet and electrical 
compensators for resist- 
ance changes in the 
metering system. 


BARBER-COLMAN COMPANY 


Dept. |, 


1542 Rock Street, Rockford, 


Illinois, 


U.S.A 


BARBER-COLMAN of CANADA, Ltd., Dept. S, Toronto and Montreal, Canada 


Industrial Instruments * Automatic Controls 


Air Distribution Products 


Aircraft Controls 


Electrical Components 


Small Motors * Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 


September 1958, Vol. 5, No. 9 
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> EXHIBIT BUYERS GUIDE 








FOR PRODUCTS AND SERVICES IN 13th ANNUAL ISA SHOW 





ACCELEROMETERS 
B & F Instruments, Inc. 1552 
Bourns Laboratories, Inc. 1255 
Genisco, Inc. 1147 
Giannini, G. M. & Co., Inc. 1038 
Gulton Industries, Inc. 1622 
Humphrey, Inc. 844 
KIN TEL 960 
Kistler Instrument Corp. 1150 
Rheem Mfg. Co., Electronics Div. 838 
Statham Instruments, Inc. 944 
Wiancko Engineering 1566 

AIR COMPRESSORS 
Lapp Insulator Co., Inc. 961 
Stratos Industrial Products 1112 


AIRCRAFT INSTRUMENTS 


Chemiquip Co. 1526 


Decker Corp. 1259 
Eagle Signal Corp. 1121 
Genisco, Inc. 1147 
Giannini, G. M. & Co., Inc. 1038 
Gulton Industries, Inc. 1622 
Hamilton Watch Co., 

Allied Prod. Div. 1159 
Hickok Electrical Instrument Co. 970 
Humphrey, Inc. 844 
Minneapolis- Honeywell 1206, 1307 
Potter Aeronautical Corp. 1662 
Research Controls 1166 
Revere Corp. of America 831 
Rochester Mfg. Co., Inc. 1426, 1527 
Schaevitz Engineering 1652 
U. S. Gauge Div., Amer. Mach, 1306, 1405 
Wallace & Tiernan, Inc. 1107 
Weston Instruments, 

Div. of Daystrom 1207 


AIRCRAFT TEST EQUIPMENT 


Airpax Products Co. 1621, 1623 
B & F Instruments, Inc. 552 
Bell Aircraft Corp. 530 
Brooks Rotameter Co. 1134, 1235 
Bourns Laboratories, Inc. 1255 
Daniel Orifice Fitting Co., Inc. 919 
Decker Corp. 1259 
Device Engineering Co. 1166 
Fischer & Porter Co. 1202-1401 
Genisco, Inc. 1147 
Gray Instrument Co. 860 
Gulton Industries, Inc. 1622 
Hewlett-Packard Co. 945 
Norwood Controls 974 
Research Controls 1166 


Revere Corp. of America 831 


Schaevitz Engineering 1652 
Solartron, Inc. 852 
Statham Instruments, Inc. 944 
Tenney Engineering, Inc. 1407 
Thermo Electric Co., Inc. 1006 
Thompson-Ramo- Wooldridge 

Prod. Co. 1124 


AIR DRYERS, FILTERS, CLEANERS 


1336, 1435 


Anders Lykens Corp. 
1262, 1264 


Black, Sivalls & Bryson, Inc. 


Kemp Mfg. Co., C. M. 1314 
Van Products Co. 1162 
ALARMS 
Assembly Products, Inc. 1167 
Badger Meter Mfg. Co. 1051 
Brooks Rotameter Co. 1134, 1235 
Burling Instrument Co., Inc. 1649 
Data Insts. Div., Telecomputing 1010 
Electro Devices, Inc. 1052 
Fischer & Porter Co. 1202-1401 
Flexonics Corp. 818 
Hewson Co., Inc. 1651 
Panellit, Inc. 1220-1335 
Scam Instrument Corp. 1122 
Technique Associates, Inc. 858 
Thermo Electric Co., Inc. 1006 
U. S. Gauge Div., Amer. Mach. 1306, 1405 
Vapor Recovery Systems Co. 1106 
ALLOYS 
Bishop, J. & Co. 832 
Driver-Harris Co. 1062 
Driver, Wilbur B. Co. 1020 

Hamilton Watch Co., 
Allied Prod. Div. 1159 
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AMPLIFIERS 


Century Electronics & Instruments 

Electro Instruments, Inc. 

Electronic Tube Corp. 

Epsco, Inc. 

Franklin Electronics, Inc. 

Genisco, Inc. 

yulton Industries, Inc. 

Hewlett-Packard Co. 

Indikon Co., Inc. 

Minneapolis-Honeywell 1206, 

Phoenix Precision Instrument Co. 

Photron Instrument Co. 

Rheem Mfg. Co., Electronics Div. 

Sanborn Co. 

Schaevitz Engineering 

Servo-Tek Products Co. 

Southwestern Ind. Electronics Co. 

Statham Instruments, Inc. 

Thermo Electric Co., Inc. 

Weston Instruments, Div. of 
Daystrom 


1006 
1250 


ANALYZERS, GAS & STREAM 


Bacharach Industrial Inst. Co. 

Bailey Meter Co. 926, 
Beckman Instruments, Inc. 1410, 
Bendix Aviation Corp., Cin. Div. 1440, 
Davis Instruments 

Dwyer, F. W., Mfg. Co. 

Engelhard Industries, Inc. 


Foxboro Co. 

Gow-Mac Instrument Co. 
Greenbrier Instruments, Inc. 
Hallikainen Instruments 

Hays Corp. 

Milton Roy Co. 

Mine Safety Appliances Co. 
Perkin-Elmer Corp. 

Permutit Co. 

Phoenix Precision Instrument Co. 


1426, 
1336, 


910, 


ANALYZERS, PROCESS 
CHARACTERISTICS 


Quarie Controllers 


ANEMOMETERS 


Aero Research Instrument Co., Inc. 
Alina Corp. 

Bacharach Industrial Instrument Co. 
Dwyer, F. W., Mfg. Co. 
Hastings-Raydist, Inc. 


ATTENUATORS 


BJ Electronics, Borg-Warner Corp. 
Daven Co. 


AUTOMOTIVE TEST INSTS. 


Bacharach Industrial Instrument Co. 
Kistler Instrument Corp. 

Norwood Controls 

Permutit Co. 


BALANCING MACHINES 


Decker Corp. 
Dynametrics Corp. 
Micro Balancing, Inc. 
Welch, W. M., Mfg. Co. 


BAROMETERS 


Bacharach Industrial Instrument Co. 
Dynametrics Corp. 

Precision Thermometer & Inst. 
Taylor Instrument Cos. 
Uehling Instrument Co. 


Co. 
916, 


BATTERIES 


Burgess Battery Co. 


BEARINGS 


New Departure, Div. of GM. 


Pic Design Corp. 






1120 
1027 
1511 
1541 

939 
1516 


1465 
1527 
1435 
1469 
1011 

901 
1626 


859 


1146 
1058 


1120 
1150 
974 
901 


11 


1 


120 
323 
02: 
10 
RTs 


ht DODO DO 
Le 


1619 


1558 
1152 


BELLOWS 
Belfab Corp. 4 
Flexonics Corp. iy 
Pic Design Corp. im 


Robertshaw-Fulton, Sylphon Diy. 105 


BORESCOPES 


American Cystoscope Makers, Inc. 104 


BRIDGES, ELECTRICAL 


B & F Instruments, Inc. 1552 
Bendix Aviation Corp., Cin. Diy. 1440, 154) 
Bristol Co. ; 


Century Electronics & Instruments a 


Daven Co. 1058 
Federal Insts., Ind. Prod. Diy. 7 
Gray Instrument Co. 86 
Hickok Electrical Instrument Co. 97 
Minneapolis- Honeywell 1206, 1397 
Shallcross Mfg. Co. Tan 
Yokagawa Electric Works, Inc. 1656 


CABINETS AND CASES 


Amco Engineering Co. 923, 925 
Davis Instruments "99 
Elgin Metalformers Corp. 1347 
Falstrom Co. 157 
Premier Metal Products Co. 1054 


CABLE AND ASSEMBLIES 


Gordon, Claud S., Co. 1028 
Gulton Industries, Inc. 1622 
Panduit Corp. 430 


Thermo Electric Co., Inc. 1008 


CALIBRATING EQUIPMENT 


3ell Aircraft Corp. 530 
Boller & Chivens, Inc. 536 
Decker Corp. 1259 
Dynametrics Corp. 323 
Dynapar Corp. 428 
Electro Instruments, Inc. 1562 
Federal Insts., Ind. Prod. Div. 92 
Fischer & Porter Co. 1202-1401 
Gilmore Industries, Inc. 1060 
Gray Instrument Co. 864) 
Gulton Industries, Inc. 1622 
Hallikainen Instruments 1465 
Hewlett-Packard Co. 945 
Metronix, Inc., Sub. of Assembly 

Products 1167 


Minneapolis- Honeywell 1206, 1307 
85 


Morehouse Machine Co. 4 
Optron Corp. 816 
Potter Aeronautical Corp. 1662 
Revere Corp. of America 831 
Schutte & Koerting Co. 1449 
Sensitive Research Instrument Corp. % 
Servo-Tek Products Co. 1606 
Solartron, Inc. 852 
Technique Associates, Inc. 858 
Tektronix, Inc. 1407 
Thermo Electric Co., Inc. 1006 
Wiancko Engineering Co. 1566 
CAMERAS 
Avco Mfg. Corp. 1618 
Benson-Lehner Corp. 1001 
Electronic Tube Corp. 827 
Fecker, J. W., Inc. = 


Heitz, Karl, Inc. 
Perkin-Elmer Corp. , 
Polaroid Corp. 






CAPACITORS 


Plastic Capacitors, Inc. 





CHARTS & RECORD PAPER 





Bristol Co. 

Electro Instruments, Inc. 
Moore Products Co. 
Sanborn Co. 

Taylor Instrument Cos. 
Technical Sales Corp. " 
Thermo Electric Co., Inc. 
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WHAT THE “SYSTEMS CONCEPT” 
MEANS AT HUGHES 


Activity at the Hughes Research & Development Laboratories is spread 
\ over a wide range of sciences. However diverse this activity — whether . 
\ interest centers on components, sub-systems, or systems themselves ° 


—the final systems use is always a common denominator. As a result 
of this view, Hughes has evolved as the West’s leader in advanced 


electronics. 


COMMUNICATIONS SYSTEMS 
Projects underway include the development of 
systems capable of deflecting their signals 
from meteors, artificial satellites, and even 
the moon. Still another area is the develop- 
ment of systems which transmit intelligence 
through media impervious to radio fre- 
quencies. 


AIRBORNE SYSTEMS 

Made up of advanced radars, computers, auto- 
matic flight control, communication and nav- 
igation equipment, these Hughes systems are 
designed to meet the ever-increasing opera- 
tional and flight demands of supersonic flight. 


the West’s leader in advanced electronics 


© 1958, HUGHES AIRCRAFT COMPANY 


GUIDED MISSILE SYSTEMS 

A combination of most of the advanced tech- 
nologies in a number of fields, the Hughes 
guided missile development and study pro- 
grams include Ballistic Missiles, Air-to-Air 
Missiles, AICBM, and Surface-to-Air Missiles. 


Diversification and expansion by the Hughes 
Research & Development Laboratories into 
unexplored new areas have created more en- 
gineering openings than ever before existed! 
Engineers or Physicists, with degrees from 
accredited universities may investigate by 
contacting our representative at the Conven- 
tion or writing directly to: 


Dr. Allen Puckett, Associate Director, 


Systems Development Laboratories 


ue 
C 
‘9 
ae 
m 
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Hughes Aircraft Co., Culver City 23, Calif. 


e ISA CONVENTION-—Contact the Hughes 


ic scatter = 
trOpOSP Her gannanennene® at 
gunsese 








recruiting representative at Booth 1360. 
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) BUYERS GUIDE 


CIRCUITS, PRINTED 


Eastman Kodak Co. 


CIRCUIT TESTERS 


Airpax Products Co. 1621, 


Dynapar Corp. 
Hickok Electrical Instrument Co. 
Weston Instruments, 
Div. of Daystrom 
Yokogawa Electric Works, Inc. 


CLEANING MACHINES 
KIN TEL 


CLOCK & CLOCK WORKS 


Alina Corp. 
Data Insts. Div., 
Telecomputing Corp. 
Hamilton Watch Co., 
Allied Prod. Div. 
Haydon, A. W., Co. 
Precision Products, Inc. 
Research Controls 
Steel, Herman D., Co. 
Times Facsimile Corp. 


COILS 


Hamilton Watch Co., 
Allied Prod. Div. 
Potter Aeronautical Corp. 


COLORIMETERS 


Hallikainen Instruments 


Milton Roy Co. 1336, 


Phoenix Precision Instrument Co. 


COMBUSTION CONTROLS 


Assembly Products, Inc. 
Bacharach Industrial Instrument 


Co 
Bailey Meter Co. 926, 


Barber-Colman, Wheelco Inst. Div. 
Davis Instruments 


Hays Corp. 1426, 


General Controls Co. 
Partlow Corp. 

Republic Flow Meters Co. 
Research Controls 
Schaevitz Engineering 


COMMUNICATIONS 


Friden, Inc. 
Hammarlund Mfg. Co., Inc. 
Polaroid Corp. 


COMPUTERS, ANALOG 


Electronic .Associates Inc. 
Foxboro Co. 

Gerber Scientific Instrument Co. 
Potter Aeronautical Corp. 
Southwestern Industrial Electronics 


COMPUTERS, DIGITAL 


Bendix Aviation Corp., 


Computer Div. 1440, 


Burroughs Corp. 

Computer Control 

Friden, Inc. 

Genesys Corp. 

Potter Aeronautical Corp. 

Robinson Co., I. E. 

Royal Mc Bee Corp. 

Thompson-Ramo- Wooldridge 
Prod. Co. 

Weston Instruments, 
Div. of Daystrom 


CONDUCTIVITY INSTS. 


Davis Instruments 


1310 


1623 
428 
970 


1207 
1656 


960 


1324 
1010 


1159 
1570 
1051 
1166 


1159 
1662 


1465 
1435 
1626 


1167 


1120 
1027 

808 

939 
1527 
1607 
1072 
1229 
1166 
1652 


1348 
1402 
1460 


1643 


1272-1575 


737 
1662 
1108 


1541 
1045 
1657 
1348 

913 
1662 

950 


1416 
1124 


1207 


CONNECTORS, PLUGS, JACKS, 


SOCKETS 


Dialight Corp. 1355, 


Gulton Industries, Inc. 
Nuclear Products Co. 
Superior Electric Co. 
Thermo Electric Co., Inc. 


130 


1357 


1622 


848 
836 


1006 


CONTACTS 
Bishop, J. & Co., Platinum Works 832 
Engelhard Industries, Inc. 432 
Mercoid Corp. 1169 
Steel, Herman D., Co. 325 


CONTROLLERS, ELECTRIC & 


ELECTRONIC 

Assembly Products, Inc. 1167 
Automatic Switch Co. 1247, 1251 
Barber-Colman, Wheelco Inst. Div. 808 
Barton Instrument Corp 1139 
Bristol Co. 1217 
Burling Instrument Co., Inc. 1649 
Computer Control Co., Ine. 1657 
Counter and Control C orp 1051 
Data Insts. Div. Telecomputing Corp. 1010 
Eagle Signal Corp. 1121 
Fisher Governor Co. 1138, 1239 
Foxboro Co. 1272, 1575 
General Controls Co 1607 
Genesys Corp. 913 
Hagan Chemicals & Controls, Inc 1632 
Hallikainen Instruments 1465 
Haydon Co., A. W. 1570 
Hays Corp. 1426, 1527 
Hewson Co., Inc. 1651 
Hughes Products, Hughes 

Aircraft Co. 360 
Manning, Maxwell & Moore, Inc 1002 
Minneapolis-Honeyw ell, Ind. Div. 1206 
Partlow Corp. 1072 
Phoenix Precision Instrument Co 1626 
Robinson Co., I. E. 950 
Schaevitz E ngineer ing 1652 
Schutte & Koerting Co. 1449 
Superior Electric Co. 836 
Swartwout 940, 1041 

Taylor Instrument Cos. 916, 1017 
Technique Associates, Inc. 858 
Thermo Electric Co. "has 1006 
Trimount Instrument Co. 1151 
Tri-R Instruments 1048 
Tuttle & Kift 869 
United Electric Controls Co. 1125 
Vapor Recovery Systems Co. 1106 
Veeder-Root, Inc. 1633 
West Instrument Corp. 1332 


Weston Instruments, 
Div. of Daystrom 1207 
Yokogawa Electric Works, Inc. 1656 


CONTROLLERS, ELECTRO- 


HYDRAULIC 
Badger Meter Mfg. Co. 1051 
Fisher Governor Co. 1138, 1239 
Leslie Co. 1365 
General Controls Co. 1607 
Phoenix Precision Instrument Co. 1626 
United Electric Controls Co. 1125 
West Instrument Corp. 1332 


CONTROLLERS, ELECTRO- 


MECHANICAL 
Assembly Products, Inc. 1167 
Automatic Switch Co. 1247, 1251 
Baldwin-Lima-Hamilton Corp. 617 
Counter and Control Corp. 1051 
Data Insts. Div., Telecomputing Corp. 1010 
Eagle Signal Corp. 1121 
Genesys Corp. 913 
Haydon, A. W., Co. 1570 
Industrial Timer Corp. 1253 
Mercoid Corp. 116% 
Partlow Corp. 1072 
Permutit Co. 901 
Philadelphia Gear Corp. 843 
Phoenix Precision Instrument Co. 1626 
United Electric Controls Co. 1125 
West Instrument Corp. 1332 

Weston Instruments, Div. of 
Daystrom 1207 


CONTROLLERS, ELECTRO- 


PNEUMATIC 
Bailey Meter Co. 926, 1027 
sarber-Colman, Wheelco Inst. Div. 808 
Black, Sivalls & Bryson, Inc. 1262, 1264 
Bristol Co. 217 
Fisher Governor Co. 1138, 1239 
Foxboro Co. 1275 71 


Leslie Co. 


Minneapolis-Honeywell, Ind. Div. 6 
Partlow Corp. 072 
Phoenix Precision Instrument Co 1626 
Taylor Instrument Cos. 916, 1017 
United Electric Controls Co. 1125 
West Instrument Corp. 1332 
Weston Instruments, Div. of 

Daystrom 1207 


CONTROLLERS, HYDRAULIC 


Leslie Co. 1 

Mercoid Corp 116¢ 
Trimount Instrument Co. 1151 
United Electric Controls Co. 1125 





CONTROLLERS, MECHANICAL 


Automatic Switch Co. 
Black, Sivalls & Bryson, Inc. 1247, 125 
Counter and Control Corp. 1262, rea 
Foster Engineering Co. 142 1051 
Kieley & Mueller, Inc. 6, ligr 
Leslie Co. tie 
Minneapolis- Honeywell, Inc = 
Partlow C orp. oO 1206 
Permutit Co. 1072 


Robertshaw-Fulton, Fulton Sylphon wm 
Div. 

Weston Instruments, Div. of M35 
Daystrom 1207 


CONTROLLERS, PNEUMAaTic 


Bailey Meter Co. 
Barton Instrument C orp. 
Black, Sivalls & Bryson, Inc. 


926, 1027 


Bristol Co. 17 
Burling Instrument Co., Inc. tha 
Fisher Governor Co. 1138 th 
Fischer & Porter Co. 1202-145 
Foster Engineering Co. 1436 in 
Foxboro Co. 1279" 17 
General Controls Co. — iby, 
Hammel-Dahl, Div. of General : 

Controls 1607 
Kieley & Mueller, Inc 43" 
Leslie Co. 1363 
Minneapolis-Honeywell, Ind. Diy. 1266 
Moore Products Co. 0 
Partlow Corp 1078 
Powers Regulator Co. 1461 
Republic Flow Meters Co 199% 
Research Controls 116 
Robertshaw-Fulton, Fulton 

Sylphon Div. 1425 
Schutte & Koerting Co. 1449 
Stratos Industrial Products 1112 
Taylor Instrument Cos. 916, 1017 
United Electric Controls Co. 1125 
U. S. Gauge Div., Amer. 

Mach. & Metals 1306, 1405 
Vapor Recovery Systems Co 1106 
Weston Instruments, Div. of 

Daystrom 1207 

CONVERTERS, 
ANALOG TO DIGITAL 
Assembly Products, Inc 1167 
3enson-Lehner Corp. 1001 
Bristol Co. 1217 
Computer Control Co., Ince. 1657 
Data Insts. Div., Telecomputing 

Corp. 1014 
Daven Co. 1058 
Dymec, Inc. 4g 
Electro Instruments, Inc 1562 

1250 


Epsco, Inc. 
Fischer & Porter Co. 1202-1401 
Franklin Electronics, Inc 1366 


Genesys Corp. 913 
Gulton Industries, Inc 1622 
KIN TEL 960) 
Minneapolis-Honeywell, Ind. Div. 12/6 
Monroe Calculating Machine Co. 1069 
Non-Linear Systems, Inc. 1170 
Norwood Controls 974 
Potter Aeronautical Corp. 1662 

1560 


Systron Corp. 

Taller & Cooper, Inc. 1614 

Thompson-Ramo- Wooldridge 
Products Co. 

Vapor Recovery Systems Co. 1106 


CONVERTERS, 
DIGITAL TO ANALOG 
Computer Control Co., Inc. 1657 
Daven Co. 1088 
Dymec, Inc. a4 
Electro Instruments, Inc 1582 
Epsco, Inc. 1250 
Genesys Corp. a 


Gulton Industries, Inc. 

Minneapolis-Honeywell, Ind. 7 
Div. 1206, 130% 

Thompson-Ramo- Wooldridge 94 
Products Co. 12 


CONVERTERS, ELECTRIC 


Barber-Colman, Elec 
Motors Div. 

Minneapolis-Honeywell, Ind. 
Div. 

Moseley Co., F. L. : 838 

Rheem Mfg. Co., Electronics Div. 


‘oO q Sm. 
Comp. & 06 


206, 1307 
. 1018 


Robertshaw-Fulton, Fulton 15 
_ Sylphon Div. 953, 95 
Sorensen & Co 1356 


Waugh Engineering Co 


ISA Journal 





1607 


1166 


1435 
1449 
Ill? 
916, 1017 
1125 


306, 1405 
1106 


1207 


1167 
1001 
1217 
1657 


1014 
1058 

49 

1562 
1250 
02-1401 
1366 

913 


1307 
1018 
838 








CONVERTERS, TAPE & CARD 


> 1657 
ter Control Co., Inc 3 65" 
Cece Instruments, es 1562 
Minneapolle-Honey™" 1206, 1307 
Div. , aa 
Se Machine saa 
uoccley Co., F. L. 1018 
COUNTERS 
i cts Co. & 1621, 1623 
seul erestion Corp., Cin. Div. 1440, 1541 
Burroughs Corp., Electronic mv 
Tube Div. 3 : + 
Counter and Control Corp. ~ 05 
— Div., Telecompu g ane 
Durant mre. Co. 1370 
mapar Corp. 2 
Pyne Signal Corp. 1 i 2 1 
Epsco, Inc 250 


Jett-Packard Co. . 
Hewlett Piculating Machine Co., Inc. 1069 


4 © oe 
Philips Electronics, Inc. 424, 426 
Photocon Research Products 1453 
Potter Aeronautical Corp. 1662 
Systron Corp. 1560 
Taller irag + Inc. 1614 
J -Root, Inc. 3: 
Veeder adding Machine Co. 1501 

CURRENT INSTS. 
Assembly Products, Inc. 1167 
0. 


Hewson Co., Inc. 
Minneapolis-Honeywell, Ind. ; 7 

Div. 1206, 1307 
Non-Linear Systems, Inc. 1170 
Sensitive Research Instrument Corp. 950 


Technique Associates, Inc. 858 
CALCULATORS 
Friden, Inc. 1348 
CELLS, GAS ANALYSIS 
Gow-Mac Instrument Co. 1508 
CLUTCHES AND BRAKES 
Simplatrol Products Corp. 1659 
COMPUTERS, CONTROL 
Quarie Controllers 859 
Thompson-Ramo- Wooldridge 
Prod. Co. 1124 
COMPUTERS, AIR DATA 
Giannini, G. M. & Co., Inc. 1038, 1042 


DATA PROCESSING EQUIPMENT 


Ampex Corp., Instrumentation Div. 1363 


BJ Electronics, Borg-Warner Corp. 1146 
Bailey Meter Co. 926, 1027 
Beckman Instruments, Inc. 1410, 1511 
Benson-Lehner Corp. 1001 
Burroughs Corp. 1045 
Computer Control Co., Inc. 1657 
Data Insts, Div., Telecomputing 
Corp. 1010 
Daystrom Systems Div. 1207 
Dymec, Inc. 949 
E ectro Instruments, Inc 1562 
Epsco, Inc. 1250 
Fischer & Porter Co. 1202-1401 
Franklin Electronics, Inc. 1366 
Friden, Inc. 1348 
Genesys Corp. 913 
Genisco, Inc. 1147 
Gerber Scientific Instrument Co. 737 
Giannini, G. M. & Co., Inc. 1038 
agan Chemicals & Controls, Inc. 1632 
Hewlett-Packard Co. 945 
IN TEL 960 
Minneapolis-Honey well, 
itd Div. 1206-1307 
_ Calculating Machine Co., 

. *¢ 
Paneilit, Inc. 1220, 1335 
Robinson Co., I. E. "950 
caaeatern Industrial Electronics 1108 

> 1560 

naler & Cooper, Inc. 1614 

Thompaon amet Cos. 916, 1017 
-hamo-W ooldridge 

Products Co. stag 1124 


Vapor Recovery Systems Co. 


Victor Adding Machine Co. ry 


1501 
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BAFTL ACCESS — 
IN ANALOG DATA REDUCTION SYSTEMS 


Three companion units by Hycon Eastern provide auto- 
matic indexing and high-speed access to selected data 
in multi-channel magnetic tape instrumentation systems. 


For Tape Indexing 


DIGITAL TIMING GENERATOR, MODEL 201, gener- 
ates numerically coded timing signals which are 
recorded on magnetic tape throughout the data 
recording periods, providing a precise digital 
index in terms of elapsed time. The Generator 
also visually displays the exact time in hours, 




















minutes and seconds as illuminated digits. 


DIGITAL TIMING GENERATOR, MODEL 206A, FOR 
AIRBORNE APPLICATIONS is a militarized ver- 
sion of Model 201. A Remote Control Box 
contains Power off-Standby-Operate Switch, 
the Digital Clock Set, and the Time Display. 
Completely transistorized, Model 206A in- 
cludes a binary coded decimal system al- 


though other timing formats are available to meet customer requirements. 
Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 


accuracy of + 1 second in | day’s time. 


For Tape Search 


MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
ing data reduction periods. On the basis of time indices 
recorded on the tape by the Digital Timing Generator, 
this instrument automatically locates and selects for 
controlled playback the tape data included between a 
“sequence start time” and a “sequence end time” spe- 
cified by panel dial settings. The time index is visually 
displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience. 
Model 202 may be modified to search for timing for- 
mats other than those originated by Model 201. 















































WIND TUNNEL TESTING 
Pressure and temperature data 
of missiles are referenced to 
angle of attack. Model 201 
records on tape a digitized 
position signal for each new 
angle of attack. 


JET ENGINE TESTING 
Digital Timing Generator, 
Model 201 synchronizes all 
data receiving equipment. Its 
output can be piped to mul- 
tiple test cells and control 
rooms simultaneously. 








MISSILE AND AIRCRAFT TESTING 
Model 206A generates timing 
signals simultaneously with 
other flight test data. Model 
201 generates a timing code 


format for synchronizing 
ground station recordings. 


Write for Technical Bulletin TSG 


HYCON EASTERN, INC. 





E 


75 Cambridge Parkway 


Dept. Y 


Cambridge 42, Mass. 


For More Data CIRCLE 88 on Inquiry Card 
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}) BUYERS GUIDE 


DELAY LINES & RELAYS 


AGA Div., Elastic Stop Nut Corp. 1627 
Automatic Switch Co. 1247, 1251 
Black, Sivalls & Bryson, Inc. 1262, 1264 
Cramer Controls Corp. 1008 
Epsco, Inc. 1250 


DENSITY INSTRUMENTS 


Bendix Aviation Corp., 


Cin. Div. 1440, 1541 
Foxboro Co. 1272-1575 
H-B Instrument Co. 856 


Industrial Nucleonics Corp. 625, bd 


Kieley & Mueller, Inc. 7 
Ohmart Corp. 1512 
Permutit Co. 901 
Phoenix Precision Instrument Co. 1626 
Potter Aeronautical Corp. 1662 
Precision Thermometer & 

Instrument Co. 1022 
Welch, W. M., Mfg. Co. 1409 


DIFFERENTIAL PRESSURE INSTS. 


Bacharach Industrial Instrument 

Co. 1120 
Bailey Meter Co. 926, 1027 
Baldwin-Lima-Hamilton Corp. 617 


Barton Instrument Corp. 1139 
Boller & Chivens, Inc. 536 
Bourns Laboratories, Inc. 1255 
Bristol Co. 1217 
Burgess-Manning Co., Penn 

Insts. Div. 1327 
Colvin Laboratories, Inc. 1359 
Dahl, George W., Co., Inc. 1329 
Decker Corp. 1259 
Dwyer Mfg. Co., F. W. oo 


Dynametrics Corp. 
Fischer & Porter Co. 
Foxboro Co. 


1202-1401 
1272, 1575 


Gulton Industries, Inc. 1622 
International Resistance Co. 1063 
Kistler Instrument Corp. 1150 
Leslie Co. 1365 
Manning, Maxwell & Moore, Inc. 1002 
Mason-Neilan, Div. of Worthington 


1340, 1441 
1 


ame 1 160 


Mercoid Corp. 
Minneapolis- Honeywell, 


Ind. Div. 1206, 1307 
Moore Products Co. 805 
Photocon Research Products 1453 
Schaevitz Engineering 1652 
Statham Instruments, Inc. 944 
Swartwout 940, 1041 
Taylor Instrument Cos. 916, 1017 
Trimount Instrument Co. 1151 
Uehling Instrument Co. 812 
United Electric Controls Co. 1125 
Wiancko Engineering Co. 1566 


DIGITAL DIFFERENTIAL 
ANALYZERS 


Bendix Aviation Corp., Computer 
1440, 1541 
323 


Vv. 
Dynametrics Corp. 


DIGITAL READOUTS 


Benson-Lehner Corp. 1001 
Cox Insts. Div., G. L. Nankervis Co. 1024 
Data Insts. Div., Telecomputing 


Corp. 1010 
Durant Mfg. Co. 1370 
Dymec, Inc. 949 
Dynapar Corp. 428 
Electro Instruments, Inc. 1562 
Epsco, Inc. 1250 


Fischer & Porter Co. 


1202-1401 
Friden, Inc. 1348 


Genesys Corp. 913 
Gilmore Industries, Inc. 1060 
Hewlett-Packard Co. 945 
Instron Engineering Corp. 1411 
KIN TEL 960 
Monroe Calculating Machine Co., Inc. 1069 
Non-Linear Systems, Inc. 1170 
Rheem Mfg. Co., Electronics Div. 838 
Systron Corp. 1560 
Taller & Cooper, Inc. 1614 
Trimount Instrument Co. 1151 
Veeder-Root, Inc. 1633 
Victor Adding Machine Co. 1501 


DIMENSIONAL GAGES 


Decker Corp. 1259 
Moore Products Co. 805 
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DISPLACEMENT INSTS. 


Belfab Corp. 740 
Bell Aircraft Corp. 530 
Bourns Laboratories, Inc. 1255 
Colvin Laboratories, Inc. 1359 
Decker Corp. 1259 
Gulton Industries, Inc. 1622 
International Resistance Co. 1063 
Kieley & Mueller, Inc. 937 
Photocon Research Products 1453 
Robinson Co., I. E. 950 
Sanborn Co. 957 
Schaevitz Engineering 1652 
Statham Instruments, Inc. 944 


DRIVES, VARIABLE SPEED 


Haydon Co., A. W. 1570 
Humphrey, Inc. 844 
Pic Design Corp. 1152 
Servo-Tek Products Co. 1606 
Stratos Industrial Products 1112 
U. S. Electrical Motors, Inc. 1034, 1135 


EDUCATIONAL INSTS. 


Edmund Scientific Co. 1459 
Polaroid Corp. 1460 


ELECTRICAL METERS 


Assembly Products, Inc. 1167 
Biddle, James G. Co. 864 
Burroughs Corp. Electronic Tube Div. 1045 
Hewlett-Packard Co. 945 
Hewson Co., Inc. 1651 
Hickok Electrical Instrument Co. 970 
Phoenix Precision Instrument Co. 1626 
Rheem Mfg. Co., Electronics Div. 838 
Sensitive Research Instrument Corp. 950 
Servo-Tek Products Co. 1606 
Solartron, Inc. 852 
Sticht Co., Inc., Herman H. 1522 
Technique Associates, Inc. 858 
Weston Instruments, Div. 

of Daystrom 1207 


ELECTRICAL UTILITY 


Florida Power Corp. 853 


EMPLOYMENT SERVICE 


I.S.A. Employment Service 730 


ENGINE TEST INSTS. 


Bacharach Industrial Instrument 


Oo. 1120 
Dynapar Corp. 428 
Gulton Industries, Inc. 1622 
International Resistance Co. 1063 
Kistler Instrument Corp. 1150 
Norwood Controls 974 
Systron Corp. 1560 
Tektronix, Inc. 857 

ENVIRONMENTAL TEST 
EQUIPMENT 
Bell Aircraft Corp. 530 
Genisco, Inc. 1147 
Gulton Industries, Inc. 1622 
Schaevitz Engineering 1652 
Statham Instruments, Inc. 944 
Tenney Engineering, Inc. 1407 
FACSIMILE EQUIPMENT 
Polaroid Corp. 1460 
FEEDERS 
Lapp Insulator Co., Inc. 961 
Milton Roy Co. 1336, 1435 
Wallace & Tiernan, Inc. 1107 
FILTERS, ELECTRICAL & 
ELECTRONIC 
Blonder-Tongue Laboratories, Inc. 917 
Daven Co. 1051 
Genisco, Inc. 1147 
Gulton Industries, Inc. 1622 
Schaevitz Engineering 1652 
FILTERS, OPTICAL 
Bishop, J. & Co., Platinum Works 832 
Phoenix Precision Instrument Co. 1626 
Polaroid Corp. 1460 
FITTINGS, PIPE & TUBE 
Cajon Machine Co. 850 
Crawford Fitting Co. 1128 





Dahl, George W. Co., Ine. 


Flexonics Corp. 1329 
Imperial Brass Mfg. Co. 818 
Leslie Co. 902 
Stokes Molded Products 1365 
Uehling Instrument Co. = 
FLIGHT TEST INSTS. 
Aero Research Instrument Co., 
ne. 

B & F Instruments, Inc. 14 
Gulton Industries, Inc. 1552 
Schaevitz Engineering 1622 
Statham Instruments, Inc. = 


FLOW CALIBRATING DEVICES 
Cox Insts. Div., G. L. Nankervi 
Dymec, Inc. rvis Co. 10m 
Fischer & Porter Co. 1202-148 
Phoenix Precision Instrument Co it 
Schaevitz Engineering ? 1632 
Schutte & Koerting Co. 1449 
Statham Instruments, Inc. 


FLOW METERING DEVICES 


Aero Research Instrument Co., Ine. 1154 
American Meter Co 1629 
Badger Meter Mfg. Co. 1051 
Bailey Meter Co. 926, 1097 
Baldwin-Lima-Hamilton Corp. “a 
Barton Instrument Corp. 1139 


Belfab Corp. 740 
Brooks Rotameter Co. 1134, 1235 
Buffalo Meter Co. 1426, 1527 


Burgess-Manning Co., Penn Insts, 1327 
Chemiquip Co. 
Cox Insts. Div., G. L. Nankervis 


oO. 
Daniel Orifice Fitting Co., Inc. ~ 
Dekoron Products Div. 1670 
Dwyer Mfg. Co., F. W. 1516 
Dymec, Inc. 949 
Fischer & Porter Co. 1202-1401 
Foster Engineering Co. 1426, 1527 


Foxboro Co. 
Hastings-Raydist, Inc. 
Hays Corp. 


1272, 1575 
1617 
1426, 1527 
1528 


Hoke, Inc. 
International Resistance Co. 
Kates, W. A. Co. 1520 
Lapp Insulator Co., Inc. 961 
Manning, Maxwell & Moore, Inc. 1002 
Milton Roy Co. 1336, 1435 
Minneapolis-Honeywell, Ind. 

Div. 1206, 1307 
Moore Products Co. 
Ohmart Corp. 1512 
Potter Aeronautical Corp. 1662 
Research Controls 116¢ 
Revere Corp. of America 831 
Schaevitz Engineering 165? 
Schutte & Koerting Co. 1445 
Southwestern Industrial Electronics 

Co. 
Swartwout 940, 1041 
Taylor Instrument Cos. 916, 1017 
Waugh Engineering Co. 1356 

FORCE MEASURING INSTS. 
B & F Instruments, Inc. 1552 
Baldwin-Lima-Hamilton Corp. 617 
Device Engineering Co. 1166 
Dynametrics Corp. 323 
Giannini, G. M. & Co. 1038 
Gilmore Industries, Inc. 1060 
Gulton Industries, Inc. 1622 
Instron Engineering Corp. 1411 
International Resistance Co. 1063 
KIN TEL 960 
1150 


Kistler Instrument Corp. 
Minneapolis-Honeywell, 


Ind. Div. 1206, 1307 
Morehouse Machine Co. 864 
Revere Corp. of America 831 
Robinson Co., I. E. 956 
Schaevitz Engineering 1652 
Statham Instruments, Inc. 944 
Wiancko Engineering Co. 1566 

FREQUENCY INSTS. 
Biddle, James G. Co. 864 
Blonder-Tongue Laboratories, Inc. 917 
Daven Co. 1058 
Decker Corp. 1259 
Dymec, Inc. 949 
Dynapar Corp. 428 
Fecker, J. W., Inc. 813 
Federal Insts., Ind. Prod. Div. 972 
Fischer & Porter Co. 1202-1401 
Gulton Industries, Inc. 
Hewlett-Packard Co. * 
Hickok Electrical Instrument Co. Hs 
Potter Aeronautical Corp 1682 
Schaevitz Engineering 1 


Solartron, Inc. 
Sorenson & Co. 
Statham Instruments, Inc. +] 
Sticht Co., Inc., Herman H. 15 





1329 
alg 


92 
1365 


812 








n Corp. : a 
orrugh Engineering Co. 
times Facsimile Corp. 


GALVANOMETERS 


: James G. Co. 
el Electronics & Instruments, 


Inc. 
IN TEL 
Minneapolis-Hone 


. Div. . 
mF Precision Instrument Co. 


Photron Instrument Co. 


Sanborn Co. . 
Welch, W. M. Mfg. Co. 
Yokogawa Electric Works, Inc. 


ywell, 
1206, 


GEAR ASSEMBLIES 


rican Laubscher Corp. 
omrber-Colman Co., Elec, Comp. 
& Sm. Motors Div. 
Dynamic Gear Co., Inc. 
Hamilton Watch Co., 
Allied Prod. Div. 
Pic Design Corp. 
Precision Products, Inc. 


1560 
1356 
1421 


864 


1143 

960 
1307 
1626 


1129 

SO6 
1353 
1159 


1152 
1051 


GENERATORS; PULSE, SIGNAL, 
FREQUENCY, NOISE, SWEEP, 


DELAY, FUNCTION 


BJ Electronics, Borg-Warner Corp. 1146 
Dymee, Inc. 949 
Dynapar Corp. 428 
Engelhard Industries, Inc. 423 
Federal Insts., Ind. Prod. Div., 

IT&T 7 972 
Haydon, A. W. Co. 1570 
Hewlett-Packard Co. 945 
Hickok Electrical Instrument Co. 970 
Moseley Co., F. L. 1018 
Rutherford Electronics Co. 1653 
Schaevitz Engineering 1652 
Solartron, Inc. 852 

GEOPHYSICAL INSTS. 
Hamilton Watch Co., Allied Prod 1159 
GLASS, OPTICAL 
Edmund Scientific Co. 1459 
Phoenix Precision Instrument Co. 1626 
Polaroid Corp. 1460 
GLASS, TUBING 
Fischer & Porter Co. 1202-1401 
Phoenix Precision Instrument Co. 1626 
GOVERNORS 
Farris Engineering Corp. 933 
Leslie Co. 1365 
Precision Products, Inc. 1051 
Stratos Industrial Products 1112 
GOVERNMENT AGENCIES 
U. S. Dept. of Commerce 722 
National Bureau of Standards 725, 729 
U. S. Dept. of the Navy 614, 721 
GYROS 
Giannini, G. M. & Co., Inc. 1038, 1042 
Humphrey, Inc. 844 
Schaevitz Engineering 1652 
HARDWARE, ELECTRICAL 
Airpax Products Co. 1621, 1623 
Gulton Industries, Inc. ~ "1622 
Panduit Corp. 430 
Pyro-Electric, Inc. 1361 
sreck, Herman D. Co. 325 
uttle & Kift 869 
HEADS, READ & RECORD 
Ampex Corp. Instr . atio — ene 
Boller & Giteen — ntation Div. = 
HUMIDITY INSTS. 

Bacharach Industri: 3 , : ‘ 
Brailsford & Co. om Instrument Co. aoe 
-B Instrument 856 


almer Thermometers c 
Partlow Corp. iene 
Precision Thermometer & 

Instrument Co. 
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1661 
1072 


1022 


Measure 


CORROSIVE © 
LIQUIDS 
ACCURATELY 





with NIAGARA 


Displacement Meters 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you, 


Mail coupon today. 


BUFFALO 
METER CO. 


2934 Main Street 
BUFFALO 14, NEW YORK 


= — er eum cme me —=— —— 1 
Please send me information on the complete 1 
line of Niagara Meters. i 
Sissi: dovsiniaiencspeiceliaaiaieaddaitiddiaatss i 
Flow g.p.m................ pe or | 
II os is. niesnsnnionbenalsincbibesisbenemianeine tadameLaameaane 
IID -<:-soscismscnsechesendiedlteciemeisarneccicamial : 
Address i 

mmr eae 


For More Data CIRCLE 89 on Inquiry 
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HARDNESS TESTERS 


Precision Products, Inc. 1051 


INDUCTANCE INSTRUMENTS 


Engelhard Industries, Inc. 423 
Federal Insts., Ind. Prod. Div., 
IT&T 972 


INFORMATION CENTER 


I.S.A. Information and Message 
Center 610 


INFRARED INSTRUMENTS 


Beckman Instruments, Inc. 1410, 1511 
1 


Edmund Scientific Co. 459 
Mine Safety Appliances Co. 1469 
Perkin-Elmer Corp. 910, 1011 
INTEGRATORS 
Barber-Colman, Wheelco Inst. Div. 808 
Bristol Co. 217 
Foxboro Co. 1272, 1575 
Hays Corp. 1426, 1527 
Instron Engineering Corp. 1411 


Minneapolis-Honey well, 
Ind. Div. 
Southwestern Industrial 


1206, 1307 


Electronics Co. 1108 
Weston Instruments, 
Div. of Daystrom 1207 


JEWELS, INSTRUMENT 


American Laubscher Corp. 
Dialight Corp. 
Minneapolis- Honeywell, 


11 
1355, 1357 


Ind. Div. 1206, 1307 
Swiss Jewel Co. 325 


KITS 


Bacharach Industrial Instrument 
Co. 11 
Dynamic Gear Co., Inc. 1353 
Mine Safety Appliances Co. 1469 
Pic Design Corp. 1152 
Revere Corp. of America 8 


LABORATORY APPARATUS 


sacharach Industrial Instrument 


Co. 1120 
Bishop, J. & Co., Platinum Works 832 
Blonder-Tongue Laboratories, Inc 917 
Brookfield Engineering Labs, Inc 1655 
Daven Co. 1058 
Dymec, Inc. 949 
Edmund Scientific Co. 1459 
Greenbrier Instruments, Inc. 943 
H-B Instrument Co. 856 
Hallikainen Instruments 1465 
Metronix, Inc. 1167 
Minneapolis-Honeywell, 

Ind. Div. 1206, 1307 
Nuclear Products Co. 848 
Perkin-Elmer Corp. 910, 1011 
Phoenix Precision Instrument Co. 1626 
Polaroid Corp. 1460 
Research Controls 1166 
Rheem Mfg. Co., Electronics Div 838 
Solartron, Inc. 852 
Statham Instruments, Inc. 944 
Tri-R Instruments 1048 
Welch Mfg. Co., W. M. 1409 


LAMPS & BULBS 


American Cystoscope Makers, Inc. 1014 
Dialight Corp. 1355 
Engelhard Industries, Inc. 423 
General Electric Co., Lamp Div. 1605 
Genisco, Inc. 1147 
Phoenix Precision Instrument Co 1626 
LEAK DETECTORS 
Davis Instruments 939 
Perkin-Elmer Corp. 910, 1011 
Potter Aeronautical Corp. 1662 
Veeco Vacuum Corp. 915 
LENS 
Dialight Corp. 1355 
Fecker, J. W., Inc. 813 
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Heitz. Karl, Inc. 1574 
Perkin-Elmer Corp. 910, 1011 
Phoenix Precision Instrument Co. 1626 
Polaroid Corp. 1460 


LEVEL INSTRUMENTS 


Bacharach Industrial Instrument Co. 1120 
Bailey Meter Co. 926, 1027 
Barton Instrument Corp 


Black, Sivalls & Bryson, Inc. 1262, 
Brooks Rotameter Co 1134, 1235 
surgess-Manning Co., 

Penn Insts. Div. 1327 
Daven Co. 1085 
Device Engineering Co. 1166 
Fischer & Porter Co. 1202-1401 
Foxboro Co. 1272, 137 
General Controls Co. 1607 
Industrial Nucleonics Corp. 625, 629 
International Resistance Co. 1063 
Jerguson Gage & Valve Co. 1671 
Kieley & Mueller, Inc. 937 


Magnetrol, Inc. 1426, 1527 
Mason-Neilan, Div. of Worthington 

Corp. 1340, 1441 
Minneapolis-Honeywell, 


Ind. Div. 1206, 1307 


Moore Products Co. 805 
Ohmart Corp. 1512 
Perkin-Elmer Corp. 910, 1011 
Revere Corp. of America 831 
Swartwout 940, 1041 
Uehling Instrument Co. 812 
Vapor Recovery Systems Co 1106 


LOAD INSTRUMENTS 


Assembly Products, Inc. 1167 
Boller & Chivens, Inc 536 
Device Engineering Co. 1166 
Gilmore Industries, Inc 1060 
Gulton Industries, Inc 1622 
Instron Engineering Corp 1411 
International Resistance Co. 1063 
Kistler Instrument Corp. 1150 
Martin Decker Corp. 1470 
Morehouse Machine Co. 854 
tevere Corp. of America 831 
Statham Instruments, Inc 944 


MACHINES, ENGRAVING 
546 


’ 
» 
> 


Green Instrument Co., Inc 1! 
New Hermes Engraving Mach. Corp. 142° 


MACHINES, METAL WORKING 


Alina Corp. 132 
Green Instrument Co., Ine 1546 
New Hermes Engraving Mach. Corp. 1423 
White, S. S., Industrial Div S4¢ 
MACHINE TOOL CONTROLS 

Dynapar Corp. 42S 
Hughes Products, Hughes 

Aircraft Co. 1360 
Stratos Industrial Products 1112 
United Electric Controls Co 1125 


MAGNETS AND CORES 


Burroughs Corp., Electronic Tube Div. 1045 
Hamilton Watch Co., Allied Prod. 1159 


Genesys Corp 913 
MANOMETERS 
Bacharach Industrial Instrument Co. 1120 
BJ Electronics, Borg-Warner Corp 1146 
Boller & Chivens, Inc. 536 
Dwyer, F. W. Mfg. Co. 1516 
Dynametrics Corp 323 
Foxboro Co 1272. 1575 
Hastings-Raydist, Ine 1617 
Jerguson Gage & Valve Co 1671 
Manning, Maxwell & Moore, In« 1002 
Meriam Instrument Co 1665 
Trimount Instrument Co 1151 
Uehling Instrument Co 812 
METEOROLOGICAL 
H-B Instrument Co. 856 
Hamilton Watch Co., Allied Prod 1159 
Hastings-Raydist, Inc 1617 
MICROSCOPES 
Fecker, J. W., Inc 813 
Heitz, Karl, Inc. 1574 


MOISTURE INSTRUMENTS 


Bacharach Industrial Instrument Co. 1120 
Beckman Instruments, In¢ 1410, 1511 








Foxboro Co. 


Kemp, C. M. Mfg. Co. 1272, in 
4 
MONITORS 
Assembly Products, Ine. 
Blonder-Tongue Laboratories, Ine 1167 
Counter and Control Corp, ~~ i 
Dahl, George W. Co., Ine. 1051 
Electro Devices, Inc 1324 
Indikon Co., Ine 1052 
Schaevitz Engineering age 
Thermo Electric Co., Ine ae 
MOTORS 
Barber-Colman Co., Elec. Comp. 

& Sm. Motors Div ane 
srailsford & Co., Inc bet 
Cramer Controls Corp in 
Diehl Mfg. Co 944 
Eagle Signal Corp. 113) 
Giannini, G. M. & Co., Ine. 113g 
Haydon Co., A. W 15%) 
Humphrey, Inc. mH 
Minneapolis- Honeywell, 

Ind. Div. 9 se 
Servo-Tek Products Co. 1206, 7 
Times Facsimile Corp. 1491 


MOTOR CONTROLS 


Airpax Products Co. 1621, 1693 


Assembly Products, Inc 1167 
Automatic Switch Co. 1247, 195) 
Soller & Chivens, Inc 536 
Conoflow Corp. 1246 
Diehl Mfg. Corp 904 
H-B [Instrument Co 85e 
Haydon, A. W. Co. 1570 
Servo-Tek Products Co 1606 
Superior Electric Co R36 
U. S. Electrical Motors, Ine. 1034, 1135 
MOUNTINGS 
MB Mfg. Co 907 
Pic Design Corp 1152 
MULTIPLIERS 
Daven Co. 1058 
Friden, In 1348 
Phoenix Precision Instrument Co. 1626 


MATHEMATICAL SERVICES 


Computer Control Co., Ine 1657 
METAL FABRICATION 
Falstrom Co 1573 


MICA AND CERAMICS 


ray 


Mycalex Corp. of America dit 


NAMEPLATES, DIALS, SCALES 


American Laubscher Corp 1129 
Benson-Lehner Corp. 1001 
Green Instrument Co., Ine 1546 
Pic Design Corp 1132 


NAVIGATIONAL INSTRUMENTS 


Hamilton Watch Co., rd 
Allied Prod. Div 1158 


Schaevitz Engineering 1652 
NETWORK INSTRUMENTS 
Daven Co 1058 


Solartron, In« 


NOISE INSTRUMENTS 


- 
Gulton Industries, In¢ = 
TEI : 


KIN 4 5) 
Kistler Instrument Corp 4 
Mine Safety Appliances Co 1465 


NUCLEAR DETECTION & 


MEASURING INSTRUMENTS 
Assembly Products, Inc ne 
BJ Electronics, Borg-Warner Corp. 1146 
sailey Meter Co. 926, < 
Dymec, Inc. 366 
Franklin Electronics, Ine 
Industrial Nucleonics Corp. 625, 


ISA Journal 








Ine. 917 


806 
1564 
1008 


112) 
1038 
1570 
M4 
1206, 1397 


1421 


1621, 1693 
1247, 1251 


1034, 1135 


907 


1152 


1058 
1348 
d. 1626 


rey 
ail 


ALES 


1129 
1001 
1546 
1152 


ENTS 


1159 
1652 


TS 


1058 
852 


1622 

960 
1150 
1469 

















Nuclear Systems Div., Budd Co. 621 
‘orp. _ 4Si2 

Ohmart tectronics, Inc. 34, 498 

Pe aevits Engineering - 


OPTICAL INSTRUMENTS 


pdmund Scientific Co. 813 
Fecker, J. “’ Inc. 157 
Heitz, Karl, Inc. 910, 1011 
Perkin-Elmer Corp: strument Co. | 1626 
Phoenix Precision Instr 1460 


Polaroid Corp. 


ORDNANCE INSTRUMENTS 


tes c 1622 
Gulton Industries, Inc. 1150 


Kistler Instrument Corp 


ORIFICES AND COMPONENTS 


Barton Instrument Corp. 1139 

‘hemiquip Co. _. 1526 

Giocher & Porter Co 1202-1401 

Phoenix Precision Instrument Co 1626 
OSCILLATORS 

Biddle, James G. Co. ‘864 

Daven Co. 058 


ymec, Inc. 
Poderal Insts., Ind. Prod. Div., 

IT&T ; 972 
Gulton Industries, Inc. 1622 


Hewlett-Packard Co. , 945 
Hickok Electrical Instrument Co. 970 
Schaevitz Engineering 1652 
Solartron, Inc. 852 
Times Facsimile Corp. 1421 
Wiancko Engineering 1566 
OSCILLOGRAPHS & 
OSCILLOSCOPES 

Benson-Lehner Corp. 1001 
Century Electronics & Instruments, 

Inc. 1143 
Electronic Tube Corp 827 
Federal Insts., Ind. Prod. Div., : 

IT&T 972 
Hewlett-Packard Co 945 
Hickok Electrical Instrument Co 970 
Hughes Products, Hughes 

Aircraft Co. 1360 
Minneapolis-Honey well, 

Ind. Div. 1206, 1307 
Non-Linear Systems, Inc 1170 
Photron Instrument Co 1056 
Polaroid Corp. 1460 

957 


Sanborn Co. 
Solartron, Inc. 852 


Tektronix, Inc. 857 
Weston Instruments, 

Div. of Daystrom 1207 

OVENS & FURNACES 
Statham Instruments, Inc 944 
PANELS 

Amco Engineering Co. 923, 925 
Automatic Switch Co 1247, 1251 
Bristol Co. 1217 
Customline Control Panels, In¢ 821 
Dahl, George W. Co., Inc. 1329 
Edmund Scientific Co. 1459 
Industrial Control Systems, In¢ 821 
Elgin Metalformers Corp. 1347 
Falstrom Co. 1573 
Fischer & Porter Co 1202-1401 
Foxboro Co. 1272, 1575 
Panellit, Inc. 1220, 1335 
Premier Metal Products Co 1054 

PARTS; MACHINED, MOLDED, 

CAST 

American Laubscher Corp. 1129 
Dynametrics Corp. 323 
Hamilton Watch Co., 

Allied Prod. Div. 1159 
Morehouse Machine Co 854 
New Departure, Div. of General 
_Motors 1558 
Nuclear Products Co 848 
Pic Design Corp. 1152 
Precision Products, Inc 1051 
Schaevitz Engineering 1652 
White, S. S., Ind. Div 846 

PH INSTRUMENTS 
Beckman Instruments, Inc. 1410, 1511 

ays Corp. 1426, 1527 
Milton Roy Co. 1336, 1435 
Taylor Instrument Cos 916, 1017 
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SK “SAFEGUARD” ROTAMETERS 


St 


’ available 
with 


PVC 
END 
FITTINGS 


New Bulletin 18RG describes 
SK’s line of “Safeguard” 
Rotameters and gives detailed 
instructions for liquid 

and gas sizing. A special 
Sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 





Visit our Booth No. 1449 at 
the Instrument-Automation 
Conference & Exhibit, 
Philadelphia, 

Sept. 15-19, 1958. 





SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 


sion for remote recording and controlling of 
fluid flow, and others. 





Schule and Koerling COMPANY 





INSTRUMENT DIVISION 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 





For More Data CIRCLE 90 on Inquiry 
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PHASE INSTRUMENTS 


Solartron, Inc. 852 
Statham Instruments, Inc. 944 


PHOTOELECTRIC INSTRUMENTS 


Data Insts:, Div. Telecomputing 


Corp. 1010 
Durant Mfg. Co. 1370 
Dymec, Inc. 949 
Dynapar Corp. 428 
Fecker, J. W., Inc. 813 
Phoenix Precision Instrument Co. 1626 
Revere Corp. of America 831 
Weston Instruments, 

Div. of Daystrom 1207 


PHOTOGRAPHIC EQUIPMENT 


Eastman Kodak Co. 1310 
Fecker, J. W., Inc. 813 
Heitz, Karl, Inc. 574 
Perkin-Elmer Corp. $10, 1011 


Polaroid Corp. 1460 
Welch, W. M., Mfg. Co. 1409 
PICK UPS 
B & F Instruments, Inc. 1552 
Belfab Corp. 740 
Bourns Laboratories, Inc. 1255 
Decker Corp. 1259 
Dynapar Corp. 428 
Gulton Industries, Inc. 1622 
Kistler Instrument Corp. 1150 
MB Manufacturing Co. 907 
Optron Corp. 816 
Potter Aeronautical Corp. 1662 
Schaevitz Engineering 1652 
Statham Instruments, Inc. 944 


PIEZOELECTRIC MATERIAL 


Gulton Industries, Inc. 1622 


PIPE, HOSE, COUPLINGS 


Crawford Fitting Co. 1128 
Flexonics Corp. 818 
Hamilton Watch Co., Allied Prod. 1159 


PITOT VENTURI TUBES 
Dwyer, F. W. Mfg. Co. 1516 


PLOTTING INSTRUMENTS 


Aero Service Corp. 842 
Benson-Lehner Corp. 1001 
Bendix Aviation Corp., 

Comp. Div. 1440, 1541 
Bristol Co. 1217 
Electro Instruments, Inc. 1562 
Gerber Scientific Instrument Co. 737 
Gilmore Industries, Inc. 1060 
Moseley Co., F. L. 1018 
Schaevitz Engineering 1652 


PORTABLE INSTRUMENTS 


Airpax Products Co. 1621, 1623 
Bacharach Industrial Instrument Co. 1120 
Barber-Colman, Wheelco Inst. Div. 808 
Barton Instrument Corp. 1139 
Blonder-Tongue Laboratories, Inc. 917 
Daven Co. 1058 
Davis Instruments 939 
Electro Instruments, Inc. 1562 
Franklin Electronics, Inc. 1366 
General Controls Co. 1607 
Gow-Mac Instrument Co. 1508 
Gray Instrument Co. 860 
H-B Instrument Co. 856 
Hewson Co., Inc. 1651 
Hickok Electrical Instrument Co. 970 
Manning, Maxwell & Moore, Inc. 1002 
Minneapolis- Honeywell, 

Ind. Div. 1206, 1307 
Mine Safety Appliances Co. 1469 
Palmer Thermometers, Inc. 1661 
Partlow Corp. 1072 
Permutit Co. 901 
Phoenix Precision Instrument Co. 1626 
Revere Corp. of America 831 
Rheem Mfg. Co., Electronics Div. 838 
Sanborn Co. 957 
Schaevitz Engineering 1652 
Sensitive Research Instrument Corp. 950 
Servo-Tek Products Co. 1606 


Sorenson & Co. 953, 955 
Southwestern Industrial Electronics 1108 
Technique Associates, Inc. 858 
Varian Associates, Inst. & Tube Div. 954 
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Weston Instruments, Div. of 


Daystrom 1207 
Yokogawa Electric Works, Inc. 1656 
POTENTIOMETERS 
Assembly Products, Inc. 1167 
Barber-Colman, Wheelco Inst. Div. 808 
Boller & Chivens, Inc. 536 
Bourns Laboratories, Inc. 1255 
Bristol Co. 1217 
Daven Co. 1058 
Giannini, G. M. & Co., Inc. 1038, 1042 
Gray Instrument Co. 860 
Manning, Maxwell & Moore, Inc. 1002 
Perkin-Elmer Corp. 910, 1011 
Schaevitz Engineering 1652 
Taylor Instrument Cos. 916, 1017 

Technical Products Co., 

Instrument Div. 1016 
Technique Associates, Inc. 858 
West Instrument Corp. 1332 
Weston Instruments, 

Div. of Daystrom 1207 
Yokogawa Electric Works, Inc. 1656 
POWER SUPPLIES 
Daven Co. 1058 
Electronic Tube Corp. 827 
Gow-Mac Instrument Co. 1508 
Hewlett-Packard Co. 945 
Hewson Co., Inc. 1651 
KIN TEL 960 
Phoenix Precision Instrument Co. 1626 
Plastic Capacitors, Inc. 638 


Rheem Mfg. Co., Electronics Div. 

Sorenson & Co. 

Southwestern Industrial 
Electronics Co. 

Statham Instruments, Inc. 

Superior Electric Company 


PREAMPLIFIERS 


Airpax Products Co. 1621, 

Blonder-Tongue Laboratories, Inc. 

Daven Co. 

Electro Instruments, Inc. 

Electronic Tube Corp. 

Gulton Industries, Inc. 

KIN TEL 

Kistler Instrument Corp. 

Rheem Mfg. Co., Electronics Div. 

Sanborn Co. 

Schaevitz Engineering 

Southwestern Industrial 
Electronics Co. 

Statham Instruments, Inc. 


838 
953, 955 


1108 
944 
836 


= 


1058 
1652 
827 


PRESSURE INDICATORS AND 


RECORDERS 
Ashton Valve Co. 1116 
Bacharach Industrial Instrument 

Co. 1120 
Bailey Meter Co. 926, 1027 
Bourns Laboratories, Inc. 1255 
Crosby Valve & Gage Co. 1116 
Decker Corp. 1259 
Dymec, Inc. 949 
Dynametrics Corp. 323 
Dwyer Mfg. Co., F. W. 1516 
Engelhard Industries, Inc. 423 
Fischer & Porter Co. 1202-1401 
Foxboro Co. 1272, 1575 
General Controls Co. 1607 
Giannini, G. M. Co., Inc. 1038 
Hastings-Raydist, Ine. 1617 
Helicoid Gage Div. 1217 
Indikon Co., Inc. 532 
International Resistance Co. 1063 
Kistler Instrument Corp. 1150 
Kunkle Valve Co. 432 
Lonergan Co., J. E. 535 
Manning, Maxwell & Moore, Inc. 1002 
Minneapolis-Honeywell, 

Ind. Div. 1206, 1307 
Moore Products Co. 805 
Norwood Controls 974 
Photocon Research Products 1453 
Powers Regulator Co. 1461 
Republic Flow Meters Co. 1229 
Sanborn Co. 957 
Schaevitz Engineering 1652 
Swartwout 940, 1041 
Taylor Instrument Cos. 916, 1017 
Uehling Instrument Co. 812 
U. S. Gauge, Div. Amer. Mach. 1306, 1405 
Wallace & Tiernan, Inc. 1107 
West Instrument Corp. 1332 
Weston Instruments, Div. of 

Daystrom 1207 

PRESSURE REGULATORS 
Atlas Valve Co. 817 
Bacharach Industrial Instrument Co. 1120 
Black, Sivalls & Bryson, Inc. 1262, 1264 
Bristol Co. 1217 
Conoflow Corp. 1246 
Device Engineering Co. 1166 





Foster Engineering Co. 


General Controls Co. 1426, 1527 

Hammel Dahl, Div. of General 1 
Controls 

Hoke, Inc. 1607 

Kates, W. A. Co. 1528 

Kieley & Mueller, Inc. 1529 

Leslie Co. in 


Mason-Neilan, Div. of Worthington 
Corp. 
Moore Products Co. 1340, 144] 
Ohio Chemical & Surgical Equ 
Research Controls quip Co, 15s 
Robertshaw-Fulton, Fulton 1166 
Sylphon Div. 1495 
Stratos Industrial Products 425 
Taylor Instrument Cos, 


ong it 
United Electric Controls Co. 6, 101 


U. S. Gauge Div., Amer. Mach. 11% 
& Metals 1306, 14 
Weston Instruments, Div. of » 1405 

Daystrom 1097 

PRINTERS 

Data Insts. Div., Telecomputing 

Corp. 1010 
Friden, Inc. 1343 
Hewlett-Packard Co. 445 
Monroe Calculating Machine Co., Ine 1063 
Moseley Co., F. L. "1018 
Vapor Recove ry Systems Co. 1108 
Victor Adding Machine Co. 150] 


PROGRAM CONTROLLERS 


Ampex Corp., Instrumentation 7, 1363 


Bailey Meter Co. 6, 1027 
Black, Sivalls & Bryson, Inc. 1382. 1264 
Counter and Control Corp. 1051 
General Controls Co. 1607 

Haydon, A. W. Co. 1570 
Industrial Timer Corp. 1253 
Partlow Corp. 1072 
Sanborn Co. 957 
Schaevitz Engineering 1652 
Thompson-Ramo- Wooldridge 

Prod, Co. 1124 
U. S. Gauge Div., Amer. Mach. 

& Metals 1306, 1405 
Vapor Recovery Systems Co. 1106 
West Instrument Corp. 1332 

PROJECTORS 
Benson-Lehner Corp. 1001 
Polaroid Corp. 1460 
PUBLICATIONS 
Automatic Control 1506 
Automation 837 
Control Engineering 1064 
Encyclopedia Britannica 1050 

Industrial Laboratories 1544 
Instruments Publishing Co., Inc. 

ISA Journal 1505 


PULSATION DAMPERS 


Chemiquip Co. 1526 

Kunkle Valve Co. 432 

Manning, Maxwell & Moore, Inc. 1002 
PUMPS 

Device Engineering Co. = 


Flexonics Corp. 
Lapp Insulator Co., Inc. 
Milton Roy Co. 


961 
1336, 1435 
Stokes Molded Products 826 


Varian Associates, Insts. & 

Tube Div. . 
Veeco Vacuum Corp. e 
Welch, W. M. Mfg. Co. 1409 

PUNCH CARD EQUIPMENT 
Friden, Inc. ists 
Hickok Electrical Instrument Co. HH 
Industrial Timer Corp. as 120 
ee eee Machine 1069 

PYROMETERS 
Assembly Products, Inc. ad | 
Bailey Meter Co. 926, 1601 
General Controls Co. 360 


Gray Instrument Co. 
Minneapolis-Honeywell, 


Ind. Div. 1206, i. 


Technique Associates, Inc 1006 
Thermo Electric Co., Inc. 1408 
Welch, W. M. Mfg. Co 1332 
West Instrument Corp 

Weston Instruments, Div. of 1207 


Daystrom 











— 


957 
1652 


1124 
1306, 1405 
1106 
1332 


1001 
1460 


1167 

26, 1027 
1607 

$60 

06, 1307 
858 

1006 
1409 
1332 
1207 


ournal 














PLASTICS 
Products 826 
—_ Molded (dustrial Div. 846 


white, S. 
PULSE FORMING NETWORKS 


Plastic Capacitors, Inc. 638 
PROXIMITY INSTRUMENTS 
Photocon Research Products 1453 

QUARTZ ITEMS 
d Industries, Inc. 423 
Engene Precision Instrument Co. 1626 
RACKS, SUPPORTS, CHASSIS 
koron Products Div. 1670 
Elgin Metalformers Corp. tt 
Istrom Co. 57 
i rial Brass Mfg. Co. 902 
p-W Industries, Inc. 1169 
Phoenix Precision Instrument Co. 1626 
Pic Design sary 1152 
Premier Metal Products Co. 1054 
Panduit Corp. 430 
READERS 
Benson-Lehner Corp. : 1001 
Data Insts. Div., Telecomputing 
Corp. 1010 
Friden, Inc. 1348 
Gerber Scientific Instrument Co. 737 
Non-Linear Systems, Inc. 1170 
RECORDERS 
Ashton Valve Co. 1116 


Ampex Corp., Instrumentation Div. 1363 
Avco Mfg. Corp., Res. & Advanced 


Dev. Div. 1618 
Bailey Meter Co. 926, 1027 
Barton Instrument Corp. 1139 
Bristol Co. 1217 


Brooks Rotameter Co. 1134, 1235 


Burgess-Manning Co., Penn 


Insts. Div. 1327 
Crosby Valve & Gage Co. 1116 
Electro Devices, Inc. 1052 
Electro Instruments, Inc. 1562 


Fischer & Porter Co. 


1202-1401 
Flexonics Corp. 8 


818 
1272, 1575 


Foxboro Co. 
Gilmore Industries, Inc. 1060 
Gulton Industries, Inc. 1622 
Hagan Chemicals & Controls, Inc. 1632 
Hays Corp. 1426, 1527 
Manning, Maxwell & Moore, Inc. 1002 
measapelie-Honey well, 

Ind. Div. 1206, 1307 
Monroe Calculating Machine 

Co., Ine. 1069 
General Controls Co. 1607 
Moore Products Co. 805 
Moseley Co., F. L. 1018 
Palmer Thermometers, Inc. 1661 
Partlow Corp. 1072 
Phoenix Precision Instrument Co. 1626 
Photron Instrument Co. 1056 
Potter Aeronautical Corp. 1662 
Sanborn Co. 957 
Swartwout 940, 1041 
Taylor Instrument Cos. 916, 1017 

hermo Electric Co., Inc. 1006 
U. S. Gauge Div., Amer. Mach. 

& Metals 1306, 1405 


Varian Associates, Inst. & Tube. Div. 954 


West Instrument Cor 2 

Weston Instruments, sae 
Div. of Daystrom 1207 

Yokogawa Electric Works, Inc. 1656 

RECTIFIERS 
Leland, Inc., G. H. 436 
REFRACTOMETERS 
Phoenix Precision Instrument Co. 1626 
RELAYS 

Adams & Westlake Co } 

3 1610 
Airpax Products Co. 1621, 1623 
4 ied Control Co., Inc. " 1550 
ey Products, Inc. 1167 
J nomen Electric Sales Corp. 1258 

iamatic Switch Co. 1247, 1251 
Black’ games G. Co. "864 

, Sivalls y : 26 26 
Clare, cr re Bes son, Inc. 1262, yet: 
weed Controls Corp. 1008 
ahi Co., Inc., George W. 1329 
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Dynapar Corp. 
Electro Devices, Inc. 1052 
H-B Instrument Co. 856 
Hughes Products, Hughes 

Aircraft Co. 1360 
Leland, Inc., G. H. 436 
Potter & Brumfield, Inc. 1647 


Precision Thermometer & 


Instrument Co. 1022 
Servo-Tek Products Co. 1606 
Weston Instruments, Div. of 

Daystrom 1207 


RESISTANCE INSTRUMENTS 


Daven Co. 1058 
Electro Instruments, Inc. 1562 
Federal Insts., Ind. Prod. Div., 

IT&T 972 
Foxboro Co. 1272, 1575 
Gray Instrument Co. 860 
Hallikainen Instruments 1465 
Shallcross Mfg. Co. 1417 
Southwestern Industrial 

Electronics Co. 1108 
Sticht Co., Inc., Herman H. 1522 
Welch Mfg. Co., W. M. 1409 

RESISTORS 
Daven Co. 1058 
Non-Linear Systems, Inc. 1170 
Shallcross Mfg. Co. 1417 
Weston Instruments, Div. of 
Daystrom 1207 
RESOLVERS 
Diehl Mfg. Co. 909 
Gray Instrument Co. 860 
Solartron, Inc. 852 
Weston Instruments, Div. of 
Daystrom 1207 
SCANNERS 
Assembly Products, Inc. 1167 


BJ Electronics, Borg-Warner Corp. 1146 


Dymec, Inc. 949 
Electro Instruments, Inc. 1562 
Gerber Scientific Instrument Co. 737 
Hagan Chemical & Controls, Inc. 1632 
Hickok Electrical Instrument Co. 970 
Non-Linear Systems, Inc. 1170 


Panellit, Inc. 1220, 1335 


SEMICONDUCTORS 


Beckman Instruments, Inc. 1410, 1511 


SERVOS & COMPONENTS 


Barber-Colman Co., Elec. Comp. 


& Sm. Motors Div. 806 
Belfab Corp. 740 
Diehl Mfg. Co. 909 

844 


Humphrey, Inc. 


Perkin-Elmer Corp. 910, 1011 


Phoenix Precision Instrument Co. 1626 
Pic Design Corp. 1152 
Schaevitz Engineering 1652 
Servo-Tek Products Co. 1606 
Solartron, Inc. 852 
Taylor Instrument Cos. 916, 1017 
SIMULATORS 
949 


Dymec, Inc. 
Fecker, J. W., Inc. 813 
Schaevitz Engineering 1652 


SOLENOIDS 
Automatic Switch Co. 1247, 1251 


General Controls Co. 1607 
Leland, Inc., G. H. 436 


SOUND INSTRUMENTS 


Bell Aircraft Corn. 530 
Gulton Industries, Inc. 1622 
Mine Safety Appliances Co. 1469 
Southwestern Industrial 

Electronics Co. 1108 


SPECIFIC GRAVITY INSTRUMENTS 


Bendix Aviation Corp., 


Cin. Div. 1440, 1541 
Black, Sivalls & Bryson, Inc. 1262, 1264 
H-B Instrument Co. 856 
Kieley & Mueller, Inc. 937 
Ohmart Corp. 1512 
Permutit Co. 901 
Potter Aeronautical Corp. 1662 
Schutte & Koerting Co. 1449 


announces important 
changes in their 


SAFETY VALVES 


VISIT BOOTH 535 





Spend a few moments with 
us and learn how you may 
benefit from these impor- 
tant changes, and the 
simplicity of maintaining 
efficiency with the new 
two-piece disc. 


WE'LL BE LOOKING FOR YOU 
AT PHILADELPHIA'S 


CONVENTION HALL 


SEPTEMBER 15-19 
J. E. LONERGAN COMPANY 


201-211 RACE STREET 
PHILADELPHIA 6, PA. 








write for 


CATALOG 1000V 








12W-SERIES STEEL VALVES 
For More Data CIRCLE 91 on Inquiry Card 
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TECHNICAL LITERATURE 
on INSTRUMENTATION, AUTOMATIC 
CONTROL and AUTOMATION 








RECOMMENDED PRACTICES — 


—_ 


Instrumentation theory and practice in every industry from aeronautical to paper is now available 
to you in the published Proceedings, Recommended Practices, Training Aids, and Specification 
Pad Forms of the INSTRUMENT SOCIETY of AMERICA. These publications are the official 


literature of ISA, 


the only technical and professional society dedicated solely to the arts and 


sciences of instrumentation and automatic control. Check over the titles below, list the publica- 


tions you want by Code Number on the coupon, and enclose check or purchase order and mail, 


ISA Commit- 


tees are continually at work with instrument 
manufacturers and users in developing stand- 


ards of use and procedures. 


The results of 


this work are published as ISA Recommended 
Practices and play a vital part in gaining uni 
formity in the instrument field. 


Code No. 


RP1.1 


Coding of Thermocouple Wire & Ext 
Wire. ISA Memb. $.50, Non-Memb. $.75 


RP20.la Instrument 


RP25.1 


RP26.1 


Specifications Forms (see 
next listing). ISA Memb. $1.00, Ncn- 
Memb. ; 
Mater ials ‘fc r Instruments 


ervice. iSA Memb. $.50, No 


in Radiation 
n-Memk 


Dynamic Response Testing of Process 
Control Instrumentation Part 1—Gen 
eral Recommendations. ISA Memb 
$.50, Non-Memb : 





RP1.2 Installation of Thermocouple Wire & se 
Ext. Wire. ISA Memb. $.50, Non-Memb. SPECIFICATION FORM PADS Available for 
70. each of the Specification Forms printed in 
RP1.3 Thermocouple Terminology, Limits of Recommended Practices RP20.1 Each pad con 
Error, Wire Sizes. ISA Memb. $.50 tains 50 translucent sheets of a single form 
Non-Memb. §.75. with appropriate instructions on opaque paper 
RP1.4 Thermocouple Fabrication, ISA Memb. at the end of each pad 
ans 50, Non Memb. §.75. 
1.5 Thermocouple Checking Procedure, 
Memb. $.50, Non-Memb. $.75. Gabe We. : 
RP1.6 Thermocouple Temperature-EMF Tables RP20.1 Complete Set of 1ds. ISA Memb. 
RPL? —— —_ Non-Memb. $.75. $15. 00, Non-Mer mb. $2: 90 
-7 Coding Insulated Duplex Thermocouple Temper Instruments. ISA Mem|t 
Ext. Wire. ISA Memb. $.50, Non-Memb. “te $1.25, Non Memb. $1.75 
RP2.1 o . 90 Pad lb Temperature Instruments (Filled Sys- 
7 ee ee = Meum. 81.00 tem). ISA Memb. $1.25, Non-Memb 
RP3.1 Flowmeter Eecsatlation Seal And Con- $1.75 
densate Chambers. ISA Memb. $.50, Pad 2a Potentiometer Pyrometer & Resistance. 
ape ne $.75. ISA Memb. $1.25, Non-Memb. $1.75 
° niform Face to Face Dimensions for D) e »mb 25 
Flanged Control Vaive — ISA Pad 2 eng Sale —_ ) on me. ‘ 
Memb. $.25, Non-Memb. $.3 ™ ne 
RP4.2 Standard Control Valve Manifold De- Pad 3a Thermocouples. ISA Memb. $1.25 
signs. ISA Memb. $.50, Non-Memb. $.75. Non-Memb. $1.75. 
RP5.1 Instrument Flow Plan Symbols. ISA Pad 3b (Page 2 of above.) ISA Memb. $1.25, 
— ae. $1. a, Non-Memb. $1.50. Non-Memb. $1.75 
° neumatic Control Circuit Pressure Test. ‘ ometers. IS 
ISA Memb. $.25, Non-Memb. $.35. Pad 4a_ Indicating Bimetal Thermometers. ISA 
Memb. $1.25, Non-Memb. $1.75 
RP7.2 Color Code for Panel Tubing. ISA P & ’ : a 
Memb. $.25, Non-Memb. $.35. Pad 4b (Page 2 of above.) ISA Memb. $1.25, 
RP11.1 Mercury Handling. ISA Memb. $.50, Non-Memb. $1.75. 
Non-Memb. §$.75. Pad 5a Pressure Instruments ISA Memb 
RP16.1 Terminology, Dimensions, and Safety $1.25, Non-Memb. $1.75 
Practices for Indicating Glass Tube ‘. , ie ts , ; an 
Variable Area Rotameters. ISA Memb Pad 5b (Page 2 of above.) ISA Memb. $1.25, 
$.25, Non-Memb. $.35. Non-Memb, $1.75 
RP16.2 Terminology, Dimensions, and Safety Pad 6a Pressure Gages. ISA Memb. $1.2 
Practices for Indicating Metal ‘Tube Non-Memb. $1.75. 
Variable Area Rotameters. ISA Me Pad 6b (Page 2 of above.) ISA Memb. $1.2 
$.25, Non-Memb. §.35. Non-Memb. $1.75 
em ee ee ee ee ee ee es ee es ee ee ee ee ee ee ee ee ee ee eee ee eee ew , 
| 
| INSTRUMENT SOCIETY OF AMERICA, 313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me the following ISA Technical Publications: 


| Code Nos, ____ 


[ ISA Member 


[]Non Member Total $ 


| Name — en a, 


- 
| Title — 


| Company - 2 


Ss? ae 


1 City _ Se 
l 


| Enclosed find [1] Check 


[] Money Order 


Zone 


(] Cash 


Product — ' a 


a ee 


[] Company Purchase Order | 


Be cee cet eee cee ee ee GS GD GD GS GS GS Ge ee ee ee ee ee ee ee ee ee as Ge ee eee ee es es ee ee ee ee es es oes J 
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Pad 7a Jifferential Pressure Instruments, ISA 
Memb. $1 25, Non-Memb, §1.75. 

Pad 7b (Page 2 of above.) ISA Memb, $1.25 
Non-M b. $1.75 

Pad 8a Orifice Plated and Flanges, Ig 
Memb 1.25, Non-Member $1.75, 

Pad 9a Level Instruments. ISA Memb. $1.25 
Non-Memb. $1.75. 

Pad 10a Receive: nents. ISA Memb 
$1 25, 1-Memb : 

Pad 10b (Pa 2 above.) ISA Memb, $1.25 
Peal $1.75 

Pad lla Control Valves. ISA Memb. $1.2 
Non-Men $1.75. 

Pad 12a Pressure ‘Satety Relief Valves. ISA 
Memb. $1.25, Non-Memb. $1.75. 


Each year the technical 
1t ISA’s Annual Conference 
ound editions. These Pro- 
ceedings constitute a permanent record of the 
progress being made in instrumentation and 
automatic control They are invaluable ret 
books for every instrument executive 
and technician 


ISA PROCEEDINGS 
papers presented 
are published in | 


erence 
engineer, 


Code No. 
1958 


Chemical & Petroleum 
Symposium. ISA Memb. $5.00, Nom 
Memb. $8.00 : 
Telemetering C ISA Memb 
$3.00, N n Memb. $5.00 
Annual Conference. ISA Memb. $5.0 
Non-Memb. $8.00. 
Program Topics for Data Handling Work 
shop. ISA Memb. $3.00, Non-Memb. $5.0 
nes & Plastics Instrumentation Sym 
siur ISA Memb. $3.00, Non-Memb 


1957d $s lear Instrumentation Symposium. IS 
Memb. $3.00, Non-Memb. $5.00. 

1957e 1etering Conference. ISA Mem 
$3.00, 

1957f FIER 
Memb 


1958a onference. 
1957a 
1957b 


1957c 





Non-Memb. $5.90. 

In-Stream ag 
3.50, Non-Mem 

can nieees ISA Memb 





1956 Telemetering Confe a 
$2.00, Non-Memb. $3.00. 

1955 Annual Conference. ISA Memb, $50 
Non-Memb. $8.00. 

1954 Asma 11 Conference. ISA Memb. $5. 
Non-Memb. $8.00 

1954a Telemetering Conference. ISA Memb 
$1.50, Non-Memb $2 25. rT 

1953. Annual Conference ISA Memb. $2. 
Non-Memb. $3.75 Fy 

1952 Annu al Conference. ISA Memb, 2# 

1-Memb. $3 Jo. at 

1951 hase Confe rence ISA Memb. $1.9, 
Non-Memb. $2.2 

1950 fnmaes Conference. ISA Memb. $1.i 


for training in aule 


TRAINING AIDS — Texts 

matic control and outlines for a basic coum 

in industrial instruments are available be 

in constant use by ISA Members. Pr 

low are single copy prices. Special Pf 

quoted for lots of 10 or more. 

Code No. 

1A Principles of Frequency Response (Test 
ISA Film). ISA Memb. $1.25, Non-Me 
$2.00. 


of 
Principles of Automatic Centrol (Text 
ISA Film). ISA Memb. $.65, Non-Meab 
$1.2 
edestrial Instrument Training Cos 
Outline. ISA Memb. $.50, Non-Memb. 


ISA Journal 


2A 


3A 





Food Analysis. [A | 


Instrumentation | 








IC 


le 


Truments, [SA 
>. $1.75. 

Memb, $1.25, 
anges, [Ss 
er $1.75, 

Memb. $1.25, 
ISA Memb, 
Memb, $1.25, 
femb. $1.25 


falves. ISA 
$1.75. 


he technica! 
| Conference 

These Pro- 
ecord of the 
mtation and 
aluable ref- 
it executive, 


Tumentation 
$5.00, Non 


ISA Memb 
lemb. $5.00, 
dling Work- 
Aemb. $5.00. 
tation Sym 
Non-Memb. 
>osium. ISA 
0. 

SA Memb. 
ysis, ISA 
50. 

SA Memb. 
amb. $5.00, 
amb, $5.00, 
SA Memb 
ymb, $2.50, 
ymb, $2.50, 
mb, $1.50, 
mb, $1.50, 


g in aule 
sic course 
lable and 


Prices be 
ial prices 


‘ext of 
nb 


| (Text & 


on- 
Course 
mb. $15 


Journal 

















)BUYERS GUIDE 


SPECTRUM INSTRUMENTS 


uments, Inc. 1410, 1511 
Beckrma viation Corp., Cin. Div. 1440, 1541 
— Seen 058 
Perkin ; 910, 1011 
Perkin-Elmer Corp. a 1011 


Technical Products Co., Inst. 


SPEED INSTRUMENTS 


Airpax Products Co. 1621, 1623 


Biddle, James G. Co. sé 
Dynapar Corp. — | 
Foxboro Co. ? 272, 444 
Hewlett-Packard Co. 945 
Norwood Controls 974 
Servo-Tek Products Co. 1606 
Southwestern Industrial 
Electronics Co. 1108 
Sticht Co., Inc., Herman H. 1522 
Systron Corp. 1560 
SPRINGS 
American Laubscher Corp. 1129 
Pic Design Corp. 1152 
STANDARDS 
Phoenix Precision Instrument Co. 1626 
Sensitive Research Instrument - 
Corp. 950 
Wiancko Engineering Co. 1566 


STORAGE SYSTEMS 


Ampex Corp., Instrumentation Div. 1363 


Computer Control Co., Inc. | 1657 
Data Insts. Div., Telecomputing 
Corp. 1010 


STRAIN GAGE EQUIPMENT 


Airpax Products Co. 1621, 1623 
B & F Instruments, Inc. 1552 
Bell Aircraft Corp. 530 
Boller & Chivens, Inc. 536 
Daven Co. 1058 
Dynametrics Corp. 323 
Electronic Tube Corp. 827 
Gilmore Industries, Inc. 1060 
Gulton Industries, Inc. 1622 
Indikon Co., Inc. 532 
Manning, Maxwell & Moore, Inc. 1002 
Norwood Controls 974 
Phoenix Precision Instrument Co. 1626 
Photron Instrument Co. 1056 
Revere Corp. of America 831 
Rheem Mfg. Co., Electronics Div. 838 
Statham Instruments, Inc 944 
SWITCHBOARDS 
Automatic Electric Sales Corp. 1258 
SWITCHES, ELECTRIC 

Allied Control Co., Inc 1550 
Automatic Electric Sales Corp. 1258 
Automatic Switch Co. 1247, 1251 
Daven Co. 1058 
General Controls Co. 1607 
Genisco, Inc. 1147 
Gordos Corp. 334 
H-B Instrument (Co. 856 
Hughes Products, Hughes 

Aircraft Co. 1360 
Rochester Mfg. Co., Inc. 1426, 1527 
Shallcross Mfg. Co. "1417 
United Electric Controls Co. 1125 
Precision Products, Inc. 1051 
Potter Aeronautical Corp. 1662 

SWITCHES, PRESSURE 
Century Electronics & 

Instrument, Inc. 1143 
Device Engineering Co. 1166 
Electro Switch Corp. 824 
Dwyer Mfg. Co., F. W. 1516 
Gaeta! Controls Co. 1607 
Ir sanini, G. M. Co., Ine. 1038, 1042 
N ernational Resistance Co. 1063 
Renwood Controls 974 
Toghester Mfg. Co., Inc. 1426, 1527 
Jnited Electric Controls Co. "4125 

S. Gauge Div., Amer. Mach. 

etals 1306, 1405 
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SYNCHROS 


Solartron, Inc. 852 
U. S. Gauge Div., Amer. Mach. 


& Metals 1306, 1405 


SAFETY VALVES & HEADS 


Ashton Valve Co. 1116 
Black, Sivalls & Bryson 1262, 1264 
Crosby Valve & Gage Co. 1116 
Kunkle Valve Co. 432 


SEAL§, METAL, & PLASTIC 


Belfab Corp: 740 
Robertshaw-Fulton, Fulton 
Sylphon Div. 1425 


SHADOWGRAPH SYSTEM 


Avco Corp., Res. & Advanced 
Dev. Div. 1618 
Barton Instrument Corp. 1139 


SOCIETIES & TRADE 
ASSOCIATIONS 
American Assoc, for the 
Advancement of Science 
American Institute of Physics 


Instrument Society of 
America 


STAMPINGS, METAL 


American Laubscher Corp. 1129 
Precision Products, Inc. 1051 


STOP WATCHES 


Sticht Co., Inc., Herman H. 1522 


TACHOMETERS 


Airpax Products Co. 1621, 1623 
Bacharach Industrial Instrument Co. 1120 
Barber-Colman, Elec. Comp. 


& Sm. Motors Div. 806 
Biddle, James G. Co. 864 
Diehl Mfg. Co. 909 
Durant Mfg. Co. 1370 
Dymec, Inc. 949 
Dynapar Corp. 945 
Norwood Controls 974 
Potter Aeronautical Corp. 1662 
Servo-Tek Products Co. 1606 
Southwestern Industrial 

Electronics Co. 1108 
Sticht Co., Inc., Herman H. 1522 
Systron Corp. 1560 
Weston Instruments, Div. of 

Daystrom 1207 


TAPE, MAGNETIC 


Ampex Corp., Instrumentation Div. 1363 
sendix Aviation Corp., 

Comp. Div. 1440, 1541 
Minneapolis-Honeywell, 

Ind. Div. 1206, 1307 
Taller & Cooper, Inc. 1614 


TELEMETERING EQUIPMENT 


Badger Meter Mfg. Co. 1051 
Bailey Meter Co. 926, 1027 
Daven Co. 1058 
Dymec, Inc. 949 
Gulton Industries, Inc. 1622 
Hammarlund Mfg. Co. 1402 
Haydon, A. W. Co 1570 
Minneapolis-Honeywell, 

Ind. Div. 1206, 1307 
Mycalex Corp. of America 1571 
Rheem Mfg. Co., Electronics Div. 838 
Statham Instruments, Inc. 944 
Taller & Cooper, Inc. 1614 
Vapor Recovery Systems Co. 1106 
Yokogawa Electric Works, Inc. 1656 

TELESCOPES 
Zoller & Chivens, Inc. 536 
Edmund Scientific Co. 1459 
Fecker, J. W., Inc. 813 
TELEVISION, INDUSTRIAL 
Blonder-Tongue Laboratories, Inc. 917 
General Precision Laboratory, 

Inc. 1450, 1551 

KIN TEL 960 


Perkin-Elmer Corp 910, 1011 


TEMP. SENSITIVE PAINTS 


Tempil Corp. 527 
TERMINAL BLOCKS & STRIPS 
Pic Design Corp. 1152 


TESTING EQUIPMENT 


Ashton Valve Co. 1116 
3 & F Instruments, Inc. 1552 
Bacharach Industrial Instrument 

Co. 1120 
Bell Aircraft Corp. 530 
Biddle, James G. Co. 864 
Blonder-Tongue Laboratories, Inc. 917 
Boller & Chivens, Inc. 536 
Burroughs Corp. 

Electronic Tube Div. 1045 
Bourns Laboratories, Inc. 1255 
Brooks Rotameter Co. 1134, 1235 
Crosby Valve & Gage Co. 1116 
Daven Co. 1058 
Device Engineering Co. 1166 
Dymec, Inc. 949 
Dynametrics Corp. 323 
Dynapar Corp. 428 
Electro Instruments, Inc. 1562 
Fecker, J. W., Inc. 813 
Federal Insts., Ind. Prod. Div. 972 
Genisco, Inc. 1147 
Gray Instrument Co. 860 
H-B Instrument Co. 856 
Haydon, A. W. Co. 1570 
Hewlett-Packard Co. 945 
Hewson Co., Inc. 1651 
Hickok Electrical Instrument Co. 970 
Humphrey, Inc. 844 
Imperial Brass Mfg. Co. 902 
Instron Engineering Corp. 1411 
Phoenix Precision Instrument Co. 1626 
Photocon Research Products 1453 
Potter Aeronautical Corp. 1662 
Precision Products, Inc. 1051 
Rheem Mfg. Co., Electronics Div. 838 
Schaevitz Engineering 1652 
Servo-Tek Products Co. 1606 
Solartron, Inc. 852 
Southwestern Industrial 

Electronics Co. 1108 
Statham Instruments, Inc. 944 
Sticht Co., Inc., Herman H. 1522 
Tenney Engineering, Inc. 1407 
Weston Instruments, Div. of 

Daystrom 1207 
Yokogawa Electric Works, Inc. 1656 

THERMISTORS 
Barber-Colman, Wheelco Insts. Div. 808 
Fenwal Electronics, Inc. 1271 
Gulton Industries, Inc. 1622 


THERMOCOUPLES & PROBES 


Aero Research Instrument Co., Inc. 1154 
Airpax Products Co. 1621, 1623 


Barber-Colman, Wheelco Insts. Div. 808 
Biddle, James G. Co. 864 
Bishop, J. & Co., Platinum Works 832 
Bristol Co. 1217 
Barton Instrument Corp. 1139 
Burlington Instrument Co., Inc. 1649 
Engelhard Industries, Inc. 423 
General Controls Co. 1607 
Giannini, G. M. & Co., Inc. 1038 
Gordon, Claud 8S. Co. 1028 
Gulton Industries, Inc. 1622 
Industrial Pyrometer & Supply Co. 942 
Minneapolis-Honeywell, 

Ind. Div. 1206, 1307 
Pyro-Electric, Inc. 1361 
Thermo Electric Co., Inc. 1006 
Tuttle & Kift 869 
West Instrument Corp. 1332 

THERMOMETERS 
Bacharach Industrial Instrument Co. 1120 
Bristol Co. 1217 
Device Engineering Co. 1166 


1202-1401 


Fischer & Porter Co. 
1272, 1575 


Foxboro Co. 


H-B Instrument Co. 856 
Manning, Maxwell & Moore, Inc. 1002 
Minneapolis-Honeywell, Ind, Div. 1206 
Moore Products Co. 805 
Palmer Thermometer, Inc. 1661 
Partlow Corp. 1072 
Precision Thermometer & 

Instrument Co. 1022 


Rochester Mfg. Co., Inc. 1426, 1527 
Taylor Instrument Cos. 916, 1017 
Thermo Electric Co., Inc. 1006 
Tri-R Instruments 1048 
U. S. Gauge Div., Amer. Mach. 

& Metals 1306, 1405 


Vapor Recovery Systems Co. 1106 
West Instrument Corp. 1332 
Weston Instruments, Div. of 

Daystrom 1207 
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}) BUYERS GUIDE 


THERMOSTATS & TEMPERATURE 


REGULATORS 

Burling Instrument Co., Inc. 1649 
Fenwal Electronics, Inc. 1271 
Flexonics Corp. 818 
General Controls Co. 1607 
H-B Instrument Co. 856 
Hagan Chemicals & Controls, Inc. 1632 
Leslie Co. 1365 
Partlow Corp. 1072 
Powers Regulator Co. 1461 
Precision Thermometer & 

Instrument Co. 1022 
Robertshaw-Fulton, Fulton 

Sylphon Div. 1425 
United Electric Controls Co. 1125 

THERMOWELLS 
Gordon, Claud S. Co. 1028 
H-B Instrument Co. 856 
Hamilton Watch Co., 

Allied Prod. Div. 1159 
Palmer Thermometers, Inc. 1661 
Precision Thermometer & 

Instrument Co. 1022 
Rochester Mfg. Co., Inc. 1426, 1527 
Thermo Electric Co., Ine. 1006 
United Electric Controls Co. 1125 
Vapor Recovery Systems Co. 1106 


THICKNESS GAGES 


Gulton Industries, Inc. 1622 
Industrial Nucleonics Corp. 625, 629 
Nuclear Systems Div., The Budd Co. 621 


TIMING DEVICES 


Airpax Products Co. 1621, 1623 
Alina Corp. 1324 
Bacharach Industrial Instrument Co. 1120 
Brailsford & Co., Inc. 1564 
Counter and Control Corp. 1051 
Cramer Controls Corp. 1008 
Dynapar Corp. 428 
Eagle Signal Corp. 1121 
General Controls Co. 1607 
Haydon, A. W. Co. 1570 
Industrial Timer Corp. 1253 
Leslie Co. 1365 
Partlow Corp. 1072 
Precision Products, Inc. 1051 
Schaevitz Engineering 1652 
Steel, Herman D. Co. 325 
Sticht Co., Inc., Herman H. 1522 
Systron Corp. 1560 
Tektronix, Inc. 857 
Times Facsimile Corp. 1421 
Tuttle & Kift 869 
TOOLS 
Imperial Brass Mfg. Co. 902 
Pic Design Corp. 1152 
Phoenix Precision Instrument Co. 1626 
TORQUE INSTRUMENTS 
B & F Instruments, Inc. 1552 
Gilmore Industries, Inc. 1060 
TOTALIZERS 
Barton Instrument Corp. 1139 
Cramer Controls Corp. 1008 
Daven Co. 1058 
Dynapar Corp. 428 


1202-1401 


1272, 1575 


Fischer & Porter Co. 
Foxboro Co. 


Haydon, A. W. Co. 1570 
Hewlett-Packard Co. 945 
Monroe Calculating Machine Co., Inc. 1069 
Potter Aeronautical Corp. 1662 
Servo-Tek Products Co. 1606 
Thompson-Ramo- Wooldridge 

Products Co. 1124 

TRANSDUCERS 

B & F Instruments, Inc. 1552 
BJ Electronics, Borg Warner Corp. 1146 
Barton Instrument Corp. 1139 
Belfab Corp. 740 
Boller & Chivens, Inc. 536 
Bourns Laboratories, Inc. 1255 
Bristol Co. 1217 
Colvin Laboratories, Inc. 1359 
Decker Corp. 1259 
Device Engineering Co. 1166 
Dymec, Inc. 949 
Dynametrics Corp. 323 
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Dynapar Corp. 428 
Engelhard Industries, Inc. 423 
Fisher Governor Co. 1138, 1239 
Fischer & Porter Co. 1202-1401 


Gerber Scientific Instrument Co. 737 
Giannini, G. M. & Co., Inc. 1038, 1042 
Gow-Mac Instrument Co. 1508 
Gulton Industries, Inc. 1622 
Hagan Chemicals & Controls, Inc. 1632 


Industrial Nucleonics Corp. 625, 629 


International Resistance Co. 1063 
KIN TEL 960 
Kistler Instrument Corp. 1150 
Manning, Maxwell & Moore, Inc. 1002 
Norwood Controls 974 
Perkin-Elmer Corp. 910, 1011 
Photocon Research Products 1453 
Potter Aeronautical Corp. 1662 
Revere Corp. of America 831 
Sanborn Co. 957 

1652 


Schaevitz Engineering 

Statham Instruments, Inc. 944 

Taylor Instrument Cos. 

Thermo Electric Co., Inc. 

U. S. Gauge Div. Amer. Mach. 
& Metals 

Wiancko Engineering 


1006 


1306, 1405 
1566 


TRANSFORMERS, DIFFERENTIAL 


Bristol Co. 1217 
Hays Corp. 1426, 1527 
International Resistance Co. 1063 
Robinson Co., I. E. 950 
Sanborn Co. 957 

1652 


Schaevitz Engineering 


TRANSFORMERS, VOLTAGE 


Airpax Products Co. 1621, 1623 
General Controls Co. 1607 
Schaevitz Engineering 1652 
Superior Electric Co. 836 


TRANSISTORS 


Beckman Instruments, Inc. 1410, 1511 


TRANSMITTERS, FLOW 


926, 1027 


Bailey Meter Co. 


Barton Instrument Corp. 1139 
Black, Sivalls & Bryson, Inc. 1262, 1264 
Brooks Rotameter Co. 1134, 1235 
Burgess-Manning Co., Penn 

Insts. Div. 1327 
Device Engineering Co. 1166 
Fischer & Porter Co. 1202-1401 
Foxboro Co. 1272, 15 


io 
Hagan Chemicals & Controls, Inc. 1632 
Hays Corp. 1426 27 
International Resistance Co. 1063 
Manning, Maxwell & Moore, Inc. 1002 
Mason-Neilan, Div. of Worthington 
Corp. 1340, 1441 


Moore Products Co. 805 
Norwood Controls 974 
Potter Aeronautical Corp. 1662 
Republic Flow Meters Co. 1229 
Revere Corp. of America 831 
Schutte & Koerting Co. 1449 


Swartwout 940, 1041 
Taylor Instrument Cos. 916, 1017 
Vapor Recovery Systems Co. 1106 


TRANSMITTERS, LEVEL 


Baiiey Meter Co. 926, 1027 
Barton Instruments Corp. 1139 
Black, Sivalls & Bryson, Inc. 1262, 1264 
Burgess-Manning Co., Penn 


Insts. Div. 1327 
Conoflow Corp. 1246 
Device Engineering Co. 1166 
Fisher Governor Co. 1138, 1239 
Fischer & Porter Co. 1202-1401 
Foxboro Co. 1272, 1575 
Hays Corp. 1426, 1527 
International Resistance Co. 1063 
Kieley & Mueller, Inc. 937 


Leslie Co. 
Mason-Neilan, Div. of Worthington 
Corp. 1340, 1441 
Moore Products Co. 805 
Norwood Controls 974 
Republic Flow Meters Co. 1229 
Revere Corp. of America 831 
Swartwout 940, 1041 
Vapor Recovery Systems Co. 1106 


TRANSMITTERS, PRESSURE 


926, 1027 


Bailey Meter Co. 
1262, 1264 


Black, Sivalls & Bryson, Inc. 


Colvin Laboratories, Inc. 1359 
Conoflow Corp. 1246 
Device Engineering Co. 1166 


Fischer & Porter Co. 1202-1401 
Foxboro Co. 1272, 1575 
Hagan Chemicals & Controls, Inc. 1632 
Hays Corp. 1426, 1527 





International Resistance 

Leslie Co. om ie 
Manning, Maxwell & Moore 
Mason-Neilan, Div. of Worthineton 10g 


Corp. 
Minneapolis-Honeywell, 1340, M4] 
Ind. Div. 
Moore Products Co. 1206, 10 
Norwood Controls 305 


Republic Flowmeters Co. mm 
Schaevitz Engineering ea 


Swartwout 949 1652 
Taylor Instrument Cos. 916 st 
U. S. Gauge Div., Amer. Mach. » 1017 
& Metals 1306 
Vapor Recovery Systems Co. ‘ite 


TRANSMITTERS, TEMp. 


Bailey Meter Co. 
Black, Sivalls & Bryson, Inc. 136, 
Burling Instrument Co., Ine. 1 


Device Engineering Co. 1 
Fischer & Porter Co. 1202-149 
Foxboro Co. 1273 im 
Hays Corp. . 

Leslie Co. 1426, iz 


Manning, Maxwell & Moore, Ine. 
Mason-Neilan, Div. of Worthington 


Corp. 1 
Moore Products Co. /, . 
Norwood Controls 94 
Republic Flowmeters Co. 1229 
Swartwout 940, 104) 
Taylor Instrument Cos. 916. 1017 
U. S. Gauge Div., Amer. 4 

Mach. & Metals 1306 
Vapor Recovery Systems Co. . 

TRANSPORTATION 
North American Van Lines 911 
United Air Lines, Inc. Tl 


TUBES, ELECTRONIC 


Burroughs Corp. 1045 
Electronic Tube Corp. a7 


TUBING, METAL 


Bishop, J. & Co., Platinum Works 832 
Crescent Insulated Wire & 


Cable Co. 1155 
Dekoron Products Div. 1670 
Flexonics Corp 814 
Superior Tube Co 132 


TUBING, PLASTIC 


Crescent Insulated Wire & 


Cable Co. 118 
Dekoron Products Div 1670 
Imperial Brass Mfg. Co. We 
Panduit Corp 430 
Uehling Instrument Co. $i? 

TURBIDITY INSTRUMENTS 
Phoenix Precision Instrument Co, 1626 
ULTRASONIC EQUIPMENT 
96! 


KIN TEL 


ULTRAVIOLET EQUIPMENT 


Phoenix Precision Instrument Co. 


1626 


VACUUM INSTRUMENTS 


Bacharach Industrial Instruments 110 


Co. 
Bailey Meter Co. 926, 1027 
Decker Corp. = 
Hastings-Raydist, Inc. 161 
Rochester Mfg. Co., Inc. 1426, = 
Uehling Instrument Co. is 


United Electric Controls Co. . 
Varian Associates, Inst. & Tube Div. Ht 
Veeco Vacuum Corp. 1409 
Welch, W. M. Mfg. Co. 


VALVE OPERATORS 


Anderson Greenwood & Co. ie 
Annin Co. i 
1247, 1251 


Automatic Switch Co. 


Black, Sivalls & Bryson, Inc. 1262, rf 


Conoflow Corp. 

Dahl, George W. Co., Inc. i. 
DeZurik Corp. ott 
Fisher Governor Co 1138, 1518 
Foxboro Co. 1278, on 


General Controls Co. 
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U. S. Gauge Div., Amer. Mach. 
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Taylor Instrument Cos. 916, 1017 
Uniflow Valve Corp. 820, 822 
Veeco Vacuum Corp. 915 


1306, 1405 


VOLTAGE INSTRUMENTS 


Assembly Products, inc. 
Barber-Coleman, Wheelco Inst. Div. 808 


Daven Co. 


Electro Instruments, Inc. 1562 
Franklin Electronics, Inc. 1366 
Giannini, G. M. & Co. 1038 
Hewlett-Packard Co. 945 
Hewson Co., Inc. 1651 
Metronix, Inc. 1167 
Moseley Co., F. L. 1018 
Non-Linear Systems, Inc. 117¢ 


Sensitive Research Instrument Corp. 950 


Shallcross Mfg. Co. 1417 
Solartron, Inc. 852 
Sorensen & Co. 953, 955 
Southwestern Industrial 
Electronics Co. 1108 
Superior Electric Co., Inc. 836 
Systron Corp. 1560 
Technique Associates, Inc. 858 
VALVES, MINIATURE 
1166 


Research Controls 


WATER ANALYSIS INSTRUMENTS 


Milton Roy Co. 1336, 1435 
Phoenix Precision Instrument Co. 1626 


WATTMETERS 


Assembly Products, Inc. 
Sensitive Research Instrument Corp. 950 














VALVES, ELECTRIC Welch, W. M. Mfg. Co. : 1409 
: a ” Weston Instruments, Div. 0 
— ae. VALVES, RELIEF Daystrom 1207 
DeZurik Corp. 1674 . . 
General Controls Co. 1607 Sasoeny Grecaweed & Co. 540 WEIGHING SCALES & 
Hammel-Dahl, Div. of General AS nton ya ve C a sal 1116 INSTRUMENTS 
Controls 1607 rs wee rome _ —s. 1247, 2? 
Leslie Co. 1365 ne p Co. 526 
Minneapolis-Honeywell, . Circle Seal Products, Inc. 534 Device Engineering Co. 1166 
Ind. Div. 1206, 1307 Conoflow Corp, 1246 Dynametrics Corp. 323 
Skinner Electric Valve Div. 1321 Crosby Valve & Gage Co. 1116 Fairbanks, Morse & Co. 1542 
Farris Engineering Corp. 933 Gilmore Industries, Inc. 1060 
Keane eg Corp. c 818 Howe Scale Co. 4 
oster Engineering Co. 1426, 1527 International Resistance Co. 106: 
VALVES, HYDRAULIC Hoke, Inc. 1528 Monroe Calculating Machine Co. 1069 
, Q°27 ay > > 
Anderson Greenwood & Co. 540 Kunkle Valve Go’ _ 133 ne ae is 
Annin Co. 1364 Leslie Co. , 1365 
Atlas Valve Co. 817 Lonergan Co., J. E. 535 WIND TUNNEL INSTRUMENTS 
Automatic Switch Co. 1247, 1251 Manning, Maxwell & Moore, Inc. 1002 
—— Seal Products Co., Inc. 534 Milton Roy Co. 1336, 1435 Aero Research Instrument Co., Inc. 1154 
eer Cures W. Co., Inc. 1329 Nuclear Products Co. 848 Avco Mfg. Corp. 618 
Ho neal oie! Co. 1166 Boller & Chivens, Inc. 536 
— — sone ier Bristol Co. 4 
Yo. 2. Dynametrics Corp. 2 
og eee Co. ena VALVES, SOLENOID Gulton Industries, Inc. 1622 
, . 23 Kistler Instrument Corp. 1150 
Imperial Brass Mfg. Co. 902 : . e Staths 3 
Kieley & Mueller, Inc. ose Allied Control ¢ 0. Ine. ; 1550 Statham Instruments, Inc. 944 
Nuclear Products Co. 848 eine Cy 13¢7, iaee 
Skinner Electric Valve Div. 1321 Semana Tonteaia r. 1607 WIRE 
Sus See Co Div. ti Aero Research Instrument Co., Inc. 1154 
VALVES, MANUAL : . peamen. + & ., Platinum Works sane 
Yekoron Products Div. 70 
Anderson Greenwood 5 Driver-Harris Co. _ 1062 
Annin Co. — 1364 VIBRATION INSTRUMENTS eet. cin Oe Ltt 
Automatic Switch Co 1247 1251 — ze o. sons 
Black, Sivalls & Brvs: : <47, 120 : — . rordon, Claud 8S. Co. ‘ 
Ghals Seal Products Ge. nc. 2° 1464 Bell Alreratt Corp i foe one oF oe 
ani, George W. Co., Inc. 1329 Genisco, Inc. 147 cm Ba ag : é 
Device Engineering Co. 1166 Guiton industries Ine aot Py ro- Elec tric, Inc. 1361 
DeZurik Corp. 1674 Indikon Co., Inc.| 532 povere Cusp. at ae rot 
are Engineering Corp. 933 Kistler Instrument Corp. 1150 Thermo Electric Co., Inc. 1006 
aaa to os 818 MB Manufacturing Co. 907 
» G. M. ‘o., Ine. 1038 Optron Corp. 816 X-RAY E IPMENT 
Heamel-Dahi, Div. of General Schaevitz Engineering ; 1652 ~ 
Hoke, Inc. en a. “aon Industrial Electronics “ee Philips Electronics, Inc. 424, 426 
Imperial Brass Mfg. Co. 902 Statham Instruments. Inc. 944 
erguson Gage & Valve Co. 1671 X-Y RECORDERS 
ees & Mueller, Inc. 937 
e Co 4 
a 1366 > - orc 
Manning, Maxwell & Moore, Inc, 1003 VISCOSITY INSTRUMENTS ee ae ist? 
-2 , Div. o orthington Electro Inst t 562 
waar. 1340, 1441 Bendix Aviation Corp., Cin. Div. 1440, 1541 Giknere tnduateten = 1060 
Seah Oona CO. 848 Brookfield Engineering Labs, Inc. " 1655 Moseley Co., F. L. : 1018 
Skinner Electri Valv a 1166 H-B Instrument Co. 856 Phoenix Precision Instrument Co. 1626 
Stokes Molded Pr = A Div. 1321 Hallikainen Instruments 1465 Sanborn Co. 957 
oducts 826 Norcross Corp. 1524 Schaevitz Engineering 1652 
VISIT ISA EXHIBIT — BOOTHS 601, 702 
Continuous showing of two ISA Films — 
u . . . . . 
Principles of Automatic Control" and "Principles of Frequency Response" 
Complete information on membership, meetings, publications and committee activity. 
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If measuring were impossible, 
you'd be 
guessing, wishing, & betting... 


. .- and no matter how confident you were, it would never be good envugh.. . 
because process plant systems engineering requires measuring, all the way from 
indicating to data logging. 

..- and measuring is our backbone. Bailey Meter can offer you over 40 years of 


experience in design and application. And now this experience in measurements 
has perfected a complete line of process plant instrumentation. 


Indicators and recorders, controlling instruments, performance monitors, data 
logging equipment —a complete line of electric and pneumatic equipment for whole 
or partial control and information systems, for partial or complete process plant 


performance. 


Your system will have building block flexibility with Bailey equipment. You can 
add to it as you feel the need, because Bailey uses standardized, compatible com- 
ponents. Our complete line gives you one-source buying . . . one responsibility . . . 
fast service . . . competent field assistance on one instrument or on a complete 


systems engineering job. 


Call our nearest office or write for information today. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD + CLEVELAND 10, OHIO 
In Canada— Bailey Meter Company Limited, Montreal 


A complete line of Bailey equipment 
will be exhibited at the 1.S.A. Show 


For More Data CIRCLE 93 on Inquiry Card 








NOTE that with Supergauges, adjustments for 
**zero shift”? can be readily made from the front, 
with gauge in operating position and without re- 
moving pointer from the shaft. Location of posi- 
tive, self-locking worm adjustment screw on side 
of pointer prevents axial distortion of pointer or 
bending of shaft during adjustment. 





SAVINGS IN MAINTENANCE 
TIME ALONE PAY FOR EVERY 
SUPERGAUGE IN YOUR PLANT 


For example, with USG’s exclusive Arc- 
Loc movement and Mono-Unit construc- 
tion, complete recalibrations can be 
made up to 15 minutes faster than with 


any other process gauge. Here’s why: 





Mono-Unit design, al) 


USG 


NOTE that with 
Supergauge internals are integrated into a single 
assembly which can be removed in one quick 
operation. Complete legends on laminated plastic 
dials give gauge model number and materials 
used in construction of components for instant 
identification. More maintenance minutes saved ! 








NOTE that with USG’s patented Arc-Loc move- 
ment, corrections for “‘scale shape’’ (linearity) 
errors and ‘“‘range’’ adjustments are both made 
from the rear. No time is wasted in having to 
remove the pointer and dial. Each adjustment is 
a simple screwdriver operation; no special tools 
are required. In addition, USG’s unique locking 
method eliminates creep during locking, further 
speeding recalibration time. 








AND NOTE ESPECIALLY... 


Supergauges meet ASA specifications 
for Grade AA Test Gauges, includ- 
ing accuracy within 4 of 1% of 
scale range. They are available in a 
full line, embracing a wide selection 
of case styles (including aluminum), 
case sizes, pressure ranges and mate- 
rials of construction. 

A companion line of SOLFRUNT 

(solid front construction) gauges is 
also available with the same fine 
USG features. 
For complete information 
on SUPERGAUGE and 
SOLFRUNT process 
gauges, contact your local 
USG Distributor, or write 
for Catalog 1819. 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PA. 


For More Data CIRCLE 94 on Inquiry Card 
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b Book Review 


Office Automation by R. H. B 
mation Consultants, Inc., New 
283 pp., $25.00. 
Reviewed by R. E. Wendt 
Westinghouse Electric Corp 


TOWN, Auty 


York, 195 


This book was designed for the bug. 
nessman who needs to have qa differen, 
kind of information about computer, 
than is generally available to him h 
non-technical language, avoiding th 
twin dangers of oversimplification ay 
over-stressing the familiar, the author 
has covered the entire field of dats 
processing from the viewpoint of at 
fice and clerical work. This may be 
kept up-to-date as it is printed op loge 
leaves and collected into a ring bingy 
for ease in adding notes and Substi- 
tuting revision sheets as they com 
from the publisher. 

The engineer will naturally fg 
much of interest in the “hardway’ 
section, which gives information aboy 
nearly every machine available fy 
data processing. 

Good examples of this volume 
thoroughness can be found (1) in th 
discussion which compares a “scjgp 
tific’ computer with an “office” cop 
puter and (2) in an explanation ¢ 
why analog computers are generally 
unsuited to the solution of busines 
problems. 

At the price, not every book shelf 
will have a copy, but it will pay yu 
to know where one can be found. 





“Engineering Electronics,” John D| 
Ryder 1957, McGraw-Hill Book (% ' 
Inc., 330 W. 42 St., New York, & 


pages, $9.50. 


Reviewed by Leslie G. McCracken 
Lehigh University 
Bethlehem, Pa. 


This book, although written for é | 
gineers working in the non-radio fie | 
of electrical-engineering, has some 
thing to offer to students as wl 
as teachers. The needs of these thre 
categories of individuals are usualy 
not mutually exclusive. This reve 
will therefore examine the book from 
the viewpoint of an engineer-in-indi | 
try, a student entering the second 
semester of the junior year in an ee 
trical engineering curriculum, and & } 
teacher who is looking for a book thit | 
will contribute breadth to any ele | 
trical engineering curriculum 4% 
roughly the junior level. 

For the man in industry, the bool 
provides a functional explanation of 
many electronic circuits that find # 
plications in industry. The applic 
tions run the gamut from the simplest 
power supply to the individual, ee 
mentary components in the newe 
areas of analogue and digital om 
puters, transistors, and servom 
nisms. The explanations are 
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wed in the light of 
en chapters of the text. 
Cage ‘inds material which was a 
essary portion of any electronics 
conree approximately ten to fifteen 
sa ago. AS such, it offers an ex- 
vellent review possibility and also a 
base sufficiently good that one can, 
figuratively speaking, jump into al- 
most any portion of the remaining 
chapters and join an understanding 
of that portion without feeling that 
something has been missed. The only 
exceptions to this situation occur 
where the author has found it neces- 
sary to use zero-pole concepts in the 
stability area of feedback amplifiers 
(4 pages), operational calculus in 
some portions of the chapters on 
analogue computers, digital com- 
puters, and servomechanisms, La- 
grange’s equation for an elementary 
dynamical system (3 pages), and Bes- 
sel functions with complex arguments 
in the discussion of induction heating 
of cylindrical structures (4 pages). 


adequate when 


For the student at the junior level 
who is looking for a source which will 
broaden his knowledge of electronics, 
this book will provide not only a con- 
venient starting point but also several 
interesting and challenging endpoints. 
The book demands an understanding 
of physics usually acquired by the 
end of the sophomore year and steady- 
state electric circuit analysis, includ- 
ing the Fourier series. In the early 
chapters the student will recognize 
material which is, perhaps, a portion 
of his first course in electronics or a 
special case of his course employing 
the complex frequency concept. In 
either event, the student will be able 
to establish a one-to-one correspond- 
ence between what he has been taught 
and what it is that the author is 
trying to write. With the corres- 
pondence in hand, the student can 
look upon the remaining chapters as 
a challenge. In many of them, there 
will be found instances where the 
author has omitted material to con- 
serve space. Find these omissions, fill 


them in — they’re not all easy and 
thus learn how to become e2 better 
student. 


For the teacher, this book offers 
the possibility of gently introducing 
into the students’ development some 
of the language and ideas used in the 
newer areas of analogue and digital 
computers, transistors, and _ servo- 
mechanisms. This is most easily done 
without hampering the integrated de- 
velopments of the student, by using 
the book with electronics laboratory 
courses emphasizing the logical design 
point of view. Here, the book serves 
as an excellent reference, because of 
its non-integrated structure after the 
Seventh chapter. 


In summary, the book should be of 
considerable value to engineers, teach- 
ers, and students. The extent to which 
the book can be employed will be 


limited only by the imagination of the 
purchaser, 
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No standard chart would 
do the job...so TECHNICAL 
produced these “‘SPECIALS’’! 
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“Special’’ chart with unu- 
sual grid pattern for quality 
control of gear teeth. 
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“Special’’ chart on trans- 
porentized paper for easy 
reproduction. 
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A “Special” chart by 
Technical with unusual 
scale for quality control 
of critical machining 
operations. 








Ask Technical to prepare your charts for instru- 
ments of your own design, or recordings under 
unusual conditions! 


The choice of the recording paper on 
which your charts are printed can help to 
solve a wide range of recording prob- 
lems. Technical has special papers for 
direct production of recordings, papers 
with dimensional stability, others that are 
heat or electro sensitive ... and more. 


Technical will help you engineer “special” 
recording charts by consulting with you 
on size, shape, scale and choice of paper 
to give you charts to fit your specifica- 
tions exactly. For some types of charts, 
Technical is the only firm in America 
that has the experience and facilities to 
meet your needs. eae! 





Write for catalog. 


Serving America’s 





Detroit 35, Mich. 


National Representatives for 


TECHNICAL CHARTS 
sth ielte 





ISA SHOW, PHILADELPHIA. BOOTH 1044 & 1046 


For More Data CIRCLE 95 on Inquiry 
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Foxboro introduces 


ELECTRONIC 
CONSOTROL* 
INSTRUMENTATION 


On September 15th, at the I.S.A. Show in Philadelphia, The Foxboro Company will unyel 
Electronic Consotrol Instrumentation ...counterpart of its world-famous pneumatic Consotr 
line. 7 7 7 Including a complete range of transmitters, indicators, recorders, controllers anj 
valve operators, Electronic Consotrol Instrumentation covers every function in the contr 
loop...provides advanced-design electronic control systems for all modern requirements 
7 + 7 In these systems, process measurements such as temperature, pressure, flow and level, 
are converted to a proportional current signal at the transmitter. Long-distance transmissia 
is instantaneous...over unshielded lines...to small-case, Consotrol panel-type receivers @ 
the central control station. 7 7 + The full story on this major Foxboro contribution to betta 
process control will be presented in Booth No. 12-72 at the I.S.A. Show. Or, write for comprt 
hensive Bulletin 21-10. The Foxboro Company, 349 Neponset Avenue, Foxboro, Mass. 


*Reg. U.S. Pat. 


FOXBORO 


REG U S. PAT. OFF. 


Foxboro makes a better instrument... 
or Foxboro doesn't make it 
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President’s Annual 
Report for 1958 


by Robert J. Jeffries 
President 1958 


Instrument Society of America 


It has been customary in years past for the President’s 
report to include a rather detailed review of the activities 
of the Society in terms of the statistics of meetings held, 
membership, finances, etc. The Society now publishes an 
Annual Report which contains all of these data, therefore, 
I will confine this report to a review of the Society’s ac- 
tivities and problems as I see them in an overall sense. 











While considerable effort was expended on long-range 
planning activities (about which I will have more to say 
later) our immediate programs moved forward with firm 
steps. The committees in the General Relations Depart- 
ment under Vice President Phil Sprague, made considerable 
progress. One of the most significant developments was 
the institution of a publication program of Russian instru- 
mentation journals. This activity is financed through a 
grant by the National Science Foundation, and ISA is 
pleased and proud to be able to contribute to the nation’s 
needs in this area. A Section Program Advisory Commit- 
tee has been organized and significant progress has been 
made on the development of a section program chairman’s 
manual. The Sections and Membership Committee has re- 
instituted the regular Section Newsletter. Special Task 
Forces in the area of General Relations have contributed 
significantly to the development of proposed Society policies 
with respect to Grades of Membership and Conferences and 
Exhibits. 

Our Standards and Practices Department, under Vice 
President Ed Baran, has concentrated this year on con- 
solidating and strengthening existing groups as opposed to 
forming new ones. The Production Processes Division con- 
tinues to do an outstanding job. All told, the Department 
published five Tentative Recommended Practices and has a 
sixth almost completed. Considerable emphasis was placed 
on greater publicity for existing practices in an effort to 
broaden their use and acceptance. 

The Industries Department, under Vice President Ralph 
ripe, made great progress toward the development of a 
ve year program of development and activities. They have 





~ attacked the difficult problems of trying to determine 
prtnante pe potential in each industry area, and to develop 
mprehensive mailing lists in those areas. Several out- 





September 1958, Vol. 5, No. 9 


) SOCIETY NEWS 














standing programs were conducted, with more planned for 
the years to come. 

Jack Johnston, Vice President of the Technical Depart- 
ment, and nominee for next year’s position as President- 
elect-Secretary, has done an outstanding job in the develop- 
ment and administration of Technical Conferences and the 
Annual Conference. At Cleveland our Annual Conference 
Program was something completely new to the ISA. With 
that experience, and the experience of the past, Vice Presi- 
dent Johnston has made a tremendous effort to synthesize 
in the 1958 Program in Philadelphia, the best of the past 
with the new demands of today. This year, for the first 
time, an individual, Jack in this instance, was given full 
responsibility for the coordination of Conference, Exhibit, 
Social and Society business activities in connection with 
the Annual Meeting. 

This year we began to feel the benefits of our various 
District Vice Presidents. They each have done an outstand- 
ing job under extremely difficult conditions. They have 
literally travelled their circuits like county judges, crossing 
and recrossing their broad geographical territories, to bet- 
ter improve communications between the national organi- 
zation and local sections. Many existing sections have 
been strengthened through their efforts, and new sections 
started. They have helped tremendously in the planning 
and integrating of section activities into the total Society 
program. In the short time the Society has had the benefit 
of District Vice Presidents they have proved themselves 
indispensable. 

As this current administrative year of the Society draws 
to a close, it is also appropriate to give consideration to 
the lack of apparent progress which may have been ob- 
served during the year, in relation to the objectives set 
forth last September. 

It was announced to be a major objective of our activities 
at the national level this year to initiate a completely-de- 
tailed five-year plan of growth and development within the 
Society. To this end, each organizational segment, includ- 
ing divisions, committees, districts and sections were re- 
quested through their appropriate representatives on the 
Executive Board to develop a plan of activities and growth 
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within their respective areas. The simple fact is that this 
program has not yielded the full results which were re- 
quested, although it has produced as much as can be ez- 
pected on an initial attempt. We do not have at this time, 
nor will we have by the end of this year, a completely- 
detailed plan for every organizational segment of the So- 
ciety. Why is this so? 


Each member of the Executive Board endeavored, with 
the support and cooperation of the various individuals 
within their area of administrative jurisdiction, to develop 
a plan for their area. But these groups were not able to 
develop a completely-detailed plan, principally because the 
Society does not have a completely-detailed set of policies 
which anticipate every possibility which can arise. This is 
not an indictement of our Society’s administration, but 
rather, it serves to point up several areas in which the So- 
ciety’s policies need a sharper definition and continuing 
modification to meet changing circumstances. For example, 
the Society’s Technical and Industry Divisions were limited 
to some degree in their planning of National Conferences 
because the Society does not have a uniform policy with 
regard to National Conferences of all of these groups, nor 
does it have established policies with regard to all aspects 
of the publication of proceedings and papers generated by 
such conferences. 


The initial efforts directea toward the development of an 
integrated plan for the Society have brought into clear 
focus the most urgent problems facing the National Society 
today, namely the development of a body of policies and 
practices which can form the basis of planning by all 
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ducted. 

The Annual Conference and Exhibit 
is the highlight of the Society’s ser- 
vices each year. Some of the plans 
for it begin several years ahead, as in 
the selection of the city, exhibit hall, 
and hotels. Other planning begins 
with the opening of the preceding 
year’s meeting, as the various pro- 
graming and administrative groups 
evaluate what is happening that year. 
Many minds and many hours are 
devoted to making this annual event 
a significant educational service, in- 
creasing each year in scope and im- 
pact. Because it is also the occasion 
for the Annual Meeting of the Society, 
the planning includes schedules and 


agenda for meetings of our Society’s a personal basis; 
whose display of their products and 
services brings realism to the subject 
matter of the Conference program, and 
through whose efforts, thousands of 
portation, publicity, registration, in- others become acquainted with the 
availability of instrumentation devices 
and systems for increasing our pro- 
ductivity and safety; to the other 
groups who in publicity, in member- 
ship promotion, in employment service 
and various administrative assign- 
ments help, beyond praise, to accom- 
plish the myriad of required tasks. 
Assisting this great group of vol- 
unteers — are the ISA and exhibit 


governing bodies, divisions and com- 
mittees. In addition, there is plan- 
ning to do for the various social func- 
tions, ladies activities, tours, trans- 


formation, and a myriad of other de- 
tails. The execution of all these plans 
requires additional manhours during 
the week of the event. 

Hundreds of ISA members are in- 
volved in both the planning and execu- 
tion functions, together with your 
Headquarters staff. In addition, a 
number of temporary employees are 
engaged for the week to assist in the 
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various necessary services. By this 
combination of volunteer and employed 
abilities, does ISA conduct its annual 
event which has become international- duty”. I know that they enjoy th 
ly recognized as professionally con- 

As one who carries a substantial re- 
sponsibility for the operation of this 
event, I take this public opportunity 
to express appreciation to the many 
wheelhorses who contribute so much 
to its success: to the various program- 
ing committees of our Technical and 
Industry Departments, and their co- 
ordinating groups, who are offering a 
most comprehensive coverage of in- 
strumentation technology in the many 
and workshops of 
this year’s Conference; to the Phila- 
delphia Host Committee who are con- 
ducting the various social functions 
through which ISA members and oth- 
ers get to know each other better on nual program is developed, you @ 
to the exhibitors 


sessions, clinics, 









organizational units within the Society, and spanni 
possible activities of the Society, including confer, 

exhibits, publications, public relations, section and membe 
ship relations, educational and research Activities inte 
Society affairs, and so forth. . 

I am very happy that the incoming administration «| 
fully cognizant of the problems which exist and has ail 
plans to remedy some of our deficiencies. . 

No report of the President of ISA would be co 
without reference to our National Headquarters 4, 
Executive Director, Bill Kushnick, and the Editor of « 
Journal, Charlie Covey, and Fred Tabery, our Exhibit Map 
ager, have continued their effective service to the Society 
Of increasing importance are the direct member Serving 
being developed by other employees at Headquarters, Ep. 
ployees of your Headquarters staff are loyal and dedicate, 
beyond the call of duty. I thank them all, Sincerely, fy 
their splendid cooperation, and commend them for thei 
work. 

Special mention must be made to the contributions y 
this year’s President-elect Secretary. The contributions y 
“Jack” Frost to orderly conduct of the Society’s affairs 
his personal contributions to the satisfactory resolution of 
many extremely thorny problems, and his dedication to jy, 
objectives of the Society and the needs of its members, hay» 
been an inspiration to all of us who have been privileged 
work with him. 

With this report, I, like others before me, retire to th 
wings, confident that the Society is in strong hands ay 
will continue to prosper and expand in its services, It hg 
been a pleasure and privilege to serve as ISA President. 


ng 9 


Mplety 


management staffs, and as their Bi 
rector I take this occasion to comment 
them for serving “beyond the call ¢ 





privilege of working tirelessly for ant | 
with ISA. 

Nor can we overlook the speaker 
authors, instructors, recorders, a 
others who comprise the conferent | 
program. Without their contributim 
of knowledge and _ experience, & ' 
science and art of instrumentatia 
would not progress. 

Yes, our annual meeting is tril} 
a wonderful display of cooperation. I 
is this spirit which characterizes ISA 
It extends to other events conductel 
by the Society and its Sections. I 
is the mark of maturity and om 
petence. 

With an appreciation of how oura 





be confident that each succeeding yet 
will build upon the best experience | 
the preceding one, in our aim to ci 
tinually make it the most unique atl 
comprehensive educational service. At 
ready our plans for next year inclalt 
a presentation of instrumentation prog: 
ress from all over the world. Ya 
should plan now to be in Chicago, Sé 
tember 21-25, 1959 for our 14th Am 
Conference and Exhibit. 


ctl Kadeieh 


ISA Je 











- Tea 


and 
- be. 

ities, int, e f\ C E &, 
inistration i ' S A 

nd has actin, 


om THE FUTURE 


Uditor of ow 
Exhibit Ma 
se 
Uber seryj 
larters, . by Henry C. Frost 

nd dedicate President-elect-Secretary 


‘incerely, top tiger 2 
M fOr thei Instrument Society of America 


ibutions y 
tributions gy 
ety’s affain 
resolution of 
ation to the 
-mbers, have 
privileged wy As a former officer of the Instrument Society of America 
: (1947-49) I have the unique opportunity of comparing, 
tire to the from the viewpoint of an officer, the Society in its young 
_ hands a and tender years with the Society of today. Those who 
per Tt has have guided its destinies in the intervening years have left 
ealdent their marks and the Society has prospered because of their 
unselfish devotion to duty. A review of the history of 
these years reveals numerous changes which have been 
made to expand the organization and activities to meet 
the demands of an ever-broadening technology and a con- 
stantly increasing membership. Sometimes it seems that 
the changes have come about so rapidly that time has 
scarcely been adequate to allow a measurement of the re- 
sults of one change before another has had to be effected. 
The wise leadership in recent years has evolved a pattern 
3 their Dé} of operation which has brought the Society to the thresh- 
o comme} hold of achieving the goal which its founders envisioned— 
the call@| that of becoming the Society for all those engaged in and 
enjoy th interested in the technology of instrumentation. 
sly for ani | In this past year under President Jeffries the Society 
has taken long strides toward some of its present goals. 
» speaken Much remains to be done though, and as we face a new 
‘ders, ani year the challenges seem clear. 











conferent 
itributim | The Society’s Obligations to Its Members 
lence, th The Society has a major objective of disseminating infor- 


imentatit | mation on instrumentation technology to its members and 
to those having need for such information throughout the 
; is tm} United States and Canada. Those who join the Society 
ration. I look for leadership and active programs which will satisfy 
rizes Ih} their needs for keeping abreast of the newest developments 
conductel in the many areas embracing the technology. They expect 
tions, It the Society to stimulate activity in the newer fields of 
and com instrumentation and to constantly push back the frontiers 
which have been established in those fields. They are look- 
woura| ing for the Society to assume leadership in instrumentation 
education so that members may prepare for personal ad- 





ou cal | 
Pte vancement and others may be qualified to enter the profes- 
sriened| 00. They expect the Society to attain acceptance gen- 
n to erally as the Society for instrumentation standards develop- 
rique ani ment as a result of the thorough and complete coverage of 
Its standards in design, installation and maintenance 


, Al : 
vice. practices. They look to the Society to be the spokesman 


r include ‘ Besge ae : 
ote so for the entire profession in matters pertaining to education 
1a. Ya and government and to aid industrial executives to better 
ne sep appreciate opportunities which instrumentation can bring 
: , 


to thei i 
h Annudl heir companies. 


Service for Sections 


When a member joins the Society he becomes a part of 

' this dynamic organization and will find adequate opportuni- 
wh ty for service in the many committees and in the divisions 
making up the technical arm of the Society. He may also 
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affiliate with a section where he has the added advantage 
of associating frequently with others having common 
interests and the opportunity to participate in and listen 
to technical programs which increase his knowledge. 

Our sections have many problems brought on by a wide 
diversity of interests in different fields of instrumentation, 
by geographical separation from the cities in which sec- 
tions are centered, by difficulty in obtaining stimulating 
programs (especially in the smaller, more remote sections) 
and by the lack of qualified leaders so necessary to assure 
vital and active sections. We intend to do something about 
these problems this coming year. 

The Sections Program Advisory Committee has pre- 
pared a manual for Section Program Chairmen which 
should be a big help in getting started, but they are not 
going to stop there. They are going to work on the re- 
maining problems of a program nature and they have a 
date-goal of March 1, 1959, to meet to have positive aids 
developed for distribution to the sections. 

The Sections and Membership Committee is going to 
develop some positive aids for our sections so that ad- 
ditional members will join and those presently enrolled 
will want to remain active. Again this Committee is 
working toward a definite date-goal so that these benefits 
may accrue to our sections this year. 

The Education Committee is planning to develop specific 
programs for education in our sections and I hope you 
may see definite results of this work in the coming year. 

While the Society serves its members both nationally 
and at the section level, some sound means for effecting 
liaison are mandatory. The District Vice-Presidents are 
becoming more proficient as they gain experience and they 
will be working increasingly closer with our sections to 
provide this liaison activity. They will be organized this 
year to aggressively attack problems of mutual interest 
and will be working closely with those committees which 
will be turning out services specifically for the sections. 
They will address themselves to problems, such as, un- 
covering means for developing better leadership and con- 
tinuity in office in the sections, stimulating officers to ex- 
tend and broaden the services of the section to its members, 
offering suggestions on how a section may build its prestige 
and that of the Society in its own community and a host 
of others. They will work closely with the Sections to 
assure better understanding of the Society’s objectives and 
help to put into effect those aids which are developed by 
committees for the benefit of the sections. I think our 
sections can look to the Society for a real measure of help 
this year in those areas where they need it most. 


Technical Programs and Activities 
The Society will be known in large measure by the excel- 


lence and timeliness of its technical efforts as presented 
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by acknowledged authorities at Society conferences and 
symposia, at meetings arranged by other groups which we 
co-sponsor or act as invited participants and as published 
in our journals, films, books and other publications. Our 
technical departments have not much more than started 
to organize, for the most part, and we have a long way 
to go to be prepared to serve adequately the broad sub- 
ject areas encompassed within instrumentation. We need 
to find dedicated members who are anxious to put their 
talents to work in cooperating fully with others to analyze 
the needs in a particular interest area. Then in an atmos- 
phere conducive to initiative and imagination, these mem- 
bers can be a part of an effort to organize a technical unit 
of the Society which will in time satisfy the needs of our 
members in this particular interest area. 

During the past year a number of symposia were held 
by certain of the Technical and Industries Department di- 
visions. In the coming year still more symposia will be 
held. Additionally, we shall be planning for two con- 
ferences in 1960 which will increase the demands on our 
program making bodies for high quality papers. We 
shall meet this demand by endeavoring to bring in still 
more members who can make significant contributions to 
our technical efforts and by seeking support from present 
members. Our departmental vice-presidents and their di- 
vision directors will be striving to bring the Society closer 
to its stated objective of being the Society for those en- 
gaged in and interested in instrumentation technology. I 
hope that our spirit may be contagious and that each 
member will offer his talents and services where they may 
be best used by the Society. 


Publications 

The Society is rapidly outgrowing its one regularly- 
issued publication—the ISA Journal. Continuous effort 
toward improvement has resulted in a marked change in 
our Journal in the iast year. It is now acclaimed generally 
as a fine publication. However, it is impossible to accom- 
modate the wealth of technical papers in a large number 
of interest areas, and at the same time keep our members 
informed on news of the Society and of the industry in 
a single publication. Our Publications Committee has 
been studying the desirability and the problems incident 
to publishing a Transactions which would be a permanent 
repository for selected technical papers of lasting interest. 
Beyond this we shall probably require additional publica- 
tions for current technical articles. We shall press forward 
on these problems with the expectation that we shall see 
at least one issue of the Transactions before the year’s 
end and real progress in planning for additional publica- 
tions. The highly successful effort to bring the technical 
works of Russian authors to our members in the English 
language shall be extended to the literature of other coun- 
tries. We shall endeavor to find ways to satisfy this need. 


Standard Practices 

A real opportunity for service to industry lies in estab- 
lishing and improving standard practices for design, ap- 
plication, operation and maintenance of instrumentation. 
We need an aggressive program for standards development 
both in the areas where work is underway and in the 
numerous areas in which no organized effort has been 
made. Industry spends extra millions of dollars annually 
because of the lack of uniformity in equipment and its 
installation. The Society has an opportunity to demon- 
strate its value to industry by developing and publishing 
many needed standards. We shall strive to organize efforts 
of capable engineers in many areas of interest to assure 
real progress on this very important function, one that the 
Society is so admirably suited to perform. 


Education 

One of the important obligations of a technical society 
is to support and provide educational programs needed to 
insure the advancement of the technology and opportunities 
for the personal development of its members. This is 
indeed a challenging activity for the ISA because of its 
unique position among technical societies. Those engaged 
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in engineering and scientific endeavor in instrumep 
realize that it knows no academic limitations, In . 
broad, basic education in engineering and the fat, 
appears to offer the best undergraduate backgroung 
curricula are available in a few universities Je 
degree in instrumentation, the real challenge ig to " 
understanding of the importance of this broad, basic 
tional foundation. Certainly the Society is the D 
body to demonstrate and obtain understanding of this 
Since much of the fundamental, advanced work in 
field will be done increasingly by those who have had thy 
opportunity to be stimulated by advanced education j 
post-graduate courses, it is important that the Society 
port and stimulate activities which will Encourage yj 
versities, truly competent instructors and students alike 
to engage in this type of activity. Numerous opport 
are offered for stimulating education widely for thoge 
engaged in instrumentation work at all levels. The 
should be developing programs, assisting others jp thelp 
constructive efforts along these lines, and making available 
suggested curricula and teaching materials. This ig g 
order we look to our Education Committee to fill, Nn 

to say, the Society needs competent administrators aq 
educators and those interested in working on developmen: 
of these programs. I believe you can expect to See rey] 
progress along these lines in the coming year. 


Clene 


Organization 


As we gain experience we learn of the necessity {or 
planning our work well in advance. This is no less trp 
in those areas of our activities carried out by our Depay 
ments. For example, we shall be planning conferences ay 
symposia for 1960 early in 1959. This poses a real new 
for continuity in office for our four departmental vie 
presidents. Since these officers are elected for a twoyw 
term, it appears that a solution might be to select th 
officer one year in advance of his assuming office. Thy 
he would serve as Vice-President-Elect for one year. 
will address ourselves to this problem so that necessary » 
tion can be considered by the Society’s governing bodies, 


Grades of Membership 


There seems to be overwhelming support for the grads 
of membership program which is to be presented to th 
Council for action this month. If the Council approw 
and the members vote to make the proposed changeit 
the Constitution and By-laws, I will consider it an &® 
portant obligation to see that adequate procedures for lt 
implementation are developed promptly by a commit# 
of respected members and presented to the Executive Boul 
for adoption. Thereafter, applications for change in graik 
will be processed in accordance with the procedure. 





Finances 


Our financial position is sound but we have been throug 
a period of several years of expanding business until ti 
year. We must be conscious of the problems which ai 
lean years could bring. Also, our services can be e 
only so far without additional income to offset the bight 
expenditures which expanding services require. ow 
Finance Committee will be carefully scrutinizing all » 
sible avenues for saving money while at the same time 
studying possible means for increasing our income. This 
is not a job for the Finance Committee alone since we al 
have an obligation to do everything possible to extend w 
services to the limit of prudent financial operation. 


Summary 


In summary, the Society faces many interesting chat 
lenges in the coming year. Your Executive Board bas 
dedicated itself to meeting these challenges ag P 
I face my assignment with humility and yet with t 
knowledge that much can be accomplished through # 
mon effort by those to whom these challenges are 
They will need the unselfish help of many of our members 
I hope I can count on you when you are asked to serv 
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i Treasurer’s 
is the Proper 
nae for 1958 
work nal Report or 
have had the 
education 4 
J Society sy, 
courage ui 
‘udents ali by Howard W. Hudson 
Opport 
ly fi... those Treasurer 1958 
e 
ers in the Instrument Society of America + 
ing availa 
his is & lane 
11. Needles 
Strators and 
developmey: 
to see re) 
ecessity fy During the past few years, emphasis in our financial a substantial increase resulting from a new sales organiza- 
0 re Pe planning has been on strengthening existing services, and tion. Expenses for the activities which are budgeted to 
our Depay,| increasing the number of services offered to ISA mem- have income increases, have been commensurately increased 
erences ani bers. In each of these service plans, the Headquarters where necessary. Headquarters personnel is restored to the 
a real nes staff plays a vital role in assisting our volunteer organiza- number which was employed prior to the cut-backs and two 
rental vig} tion. Our Publications services, notably the ISA Journal, new positions added. One of these is to assist in the com- 
a two and our various conferences, symposia, and exhibits, are bined Technical and Educational Services; the other is a 
colette typical of these joint efforts. field salesman for the ISA Journal advertising space. 
ffice. Thus In the Society’s plan to give more direct assistance to The Society’s accumulated surplus as of October 31, 1957 
a its sections, provision was made in the 1958 Budget for an was about $210,000. With the above projections for 1958 
) et. additional staff member to work with the District Vice and 1959, the total should continue to increase slightly each 
bela Presidents. That position was filled during the year, and of the two years. 75% of our surplus is in government 
the benefits from this activity are already beginning to securities and cash, including prepaid expenses; the bal- 
show. ance is in inventories i.e. furniture, publications, and films. 
In our plan to expand our training and educational During the coming year, the Treasurer and Finance Com- 
the grads services, we placed further responsibilities on the staff mittee will be analyzing current and potential sources of 
ted to th member who several years ago was added to assist in the income, and making periodic recommendations to the 
1 approve technical programing. Together with the Society’s and Executive Board on steps which might be taken to increase 
changes; -«-Section’s Education Committees, the Director of Technical income to meet long term and short term demands for funds 
it anje| and Educational Services is now under way, developing required by the Society. In addition, a periodic analysis 
res for | course outlines for various training levels. This work will will be made of expenditures to determine any areas where 
committe be followed by the preparation of text materials, bibliog- savings might be made and recommendations will be made 
tive Bort |  vaphies, and visual aids. It is expected that in 1959, many to the proper officer and to the Executive Board. 
e in gm#{ More of our Sections will be launching educational pro- In closing, I express my sincere appreciation for the 
7 grams with the aid of the staff and volunteer groups. excellent work done by the Finance Committee, consisting 
Other services, such as the Russian Translations, were of Jack Koch, George Feeley, Ralph Munch, Bill Crawford, 
introduced during the year. The Society has been granted Barton Jones, and John Tragar. 


$93,500 by the National Science Foundation to translate 
n through and publish three more Russian Journals during the next 
until ths} year. BUDGET SUMMARY* 
ich a fer Our operations during the current fiscal year have been INCOME EXPENSES 
expandel pared somewhat due to the general economic conditions. Ws eRe ee 
he higher Advertising income for the ISA Journal has felt the reces- 
re. Ow sion most. Our exhibit space sales are a bit better than Qestety 

z all pot expected. Membership has increased, but not at the rate we -_ . 

ame tim had hoped. In the face of restrictions on travel by our Administration 98,600 119,000 220,800 264,000 








1957-58 1958-59 1957-58 1958-59 
revised projected revised projected 

































ne, Ths} members, more funds are being spent this year for promot- pom Journal 197,400 260,500 207,200 248,500 
ce weal} ing attendance at our Annual Conference-Exhibit. . . sees 
ctend ou Consistent with the times, the Headquarters clerical staff " Pubtteations 28,500 28,300 23,700 24,000 
. was reduced. The original 1958 budget was also revised in ivision 

the light of the new economic situation. While year end Conferences 7,500 7,500 7,500 7,500 

= will not be struck until after October 31, 1958, at ‘an 

8 writing it appears that our anticipated surplus may onterence 
ing chal be about half of the $11,000 projected in the original 1958 & Exhibit 285,000 285,500 153,000 151,000 
yard bas budget although every effort will be made to do as well and TOTALS 617,000 700,800 612,200 695,500 
rey better before this year closes. Anticipated Surplus 4,800 5,300 
with For the 1958-59 Budget, (see chart at end of this report) 617,000 700,800 
igh coe we have projected an operating surplus of about $5000. In 
assigned this Budget, membership is expected to grow to 12,000 from ——_ 
nembers the present 11,000. Exhibit space sales are expected to be *income saeietes orete oes. Eepanese Snneee, wy wh a voor end, 
istribut t tiviti n asis Oo roportion of time, 

serve. at the 1958 rate. ISA Journal advertising is scheduled for oun ake aad te eas action.” vate 
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For Outstanding Contributions 


in the Art and Science of Instrumentation 
William G. Brombacher 


is Elected Honorary Member 


Instrument Society of America, 1958 








One of the highest honors which the Instrument Society 
of America can present in recognition of an individual’s 
outstanding contributions to the art and science of instru- 
mentation and automatic control is election to Honorary 
Membership in the Society. Dr. William G. Brombacher 
will receive this honor at the 13th Annual Meeting in 
Philadelphia. He was elected to Honorary Membership 
last year, but was abroad at the time and unable to attend 
the 1957 Annual Meeting in Cleveland. 

Recognized for a long time as one of the country’s lead- 
ing atithorities on mechanical instruments and oxygen 
equipment, Dr. Brombacher served as section chief of the 
National Bureau of Standards from 1926 until his recent 
retirement. During his career with NBS, he made many 
contributions to the government’s research program in 
mechanical instruments. His major interest has been re- 
fining and developing more accurate standards of pressure 
and humidity and related physical quantities. Under his 
direction, NBS has extended the range of precise pressure 
measurements up to 200,000 psi and down to 0.00001 psi. 


The ISA Emblem’ 


How important a name and emblem are to a technologi- 
cal organization may be conjectural to the individual mem- 
ber, but to the cumulative group the adoption of a suitable 
name and emblem is compelling—few technical bodies get 
along without both. 

At the request of first ISA president A. F. Sperry, the 
chairman of the membership committee, C. O. Fairchild, 
wrote me on September 4, 1945 suggesting that a sub-com- 
mittee be formed to work up an emblem for ISA. This was 
done and in January of 1946, P. H. Putnam was added, fol- 
lowed a short time later by S. E. Mitchell. Requests to 
the membership for ideas were published in Instruments 
magazine. Quite a few were received, including a number 
of “anonymous” ones whose artistic style led the committee 
to suspect M. F. Behar. Ideas received were consolidated 
and submitted for a vote at the First Annual Conference 
and Exhibit in Pittsburgh, September, 1946. 

It is interesting to note that while no sketch polled as 
much as 26%, over half the votes went to designs in which 
a multiple trace of uncontrolled variables was smoothed out 
by an indicator. This made the favored design fairly ob- 
vious. The present design was approved at the Cleveland 
Executive Board Meeting, April 5, 1946. 

You may be looking at an ISA emblem right now, and 
if you are curious you will be wondering just how far 
symbolism has been carried out in the emblem. 

First, the triangular emblem is used to denote the three 
general concepts around which the Society is built: Meas- 
uring, Recording, Controlling. In this vein, a little liberty 
may be taken with the Society initials, as in the phrase 
“Instrumentation Speeds Automation,” to say that the em- 


*This story appeared in the ISA Oak Ridge Recorder and was written 
by Philip R. Ewald, University of Tennessee. 
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Dr. Brombacher, whose vision and foresight led him to 
become instrumental in ISA’s formation, has through the 
years served the society in various capacities, He jg a 
past president of the Washington Section, has Served on 
the Structure and Planning Committee as its chairman 
the ISA Editorial Board and the Executive Board. ' 

It is with great pride in his accomplishments, both as 
an individual and for the society, that his colleagues haye 
found it fitting to honor Dr. Brombacher for his efforts 
His citation reads: 

For distinguished technical contributions to the field of in 
strumentation, in fundamental and pioneering studies of instry. 
ments; in development of calibration and test methods for 
aeronautical, navigational, and mechanical instruments; and in 
compilation of barometric tables, bibliographies and surveys of 
instrumentation literature— 

For service to his country, to science, and industry as Chief 
Aeronautic and Mechanical instruments Section, National 
Bureau of Standards. 

For his straightforward counsel, farsighted vision and con. 
scientious work in the formation and guidance of the society 
including service as National Secretary in 1955. . 

The Executive Board of the Instrument Society of America 
a Wiliiam G. Brombacher as Honorary Member of the 

ociety. 





blem letters denote Indications, Statistics, Autocontrok. 
The peripheral arrows denote the closed loop or feedback 
principle and also keep the above initials in their respec 
tive order. 

Second, the calibration on the dial face should be gradr 
ated into 100 divisions, the obvious choice, since we usually 
operate with a scale of 10 counting system. The calibre 
tion is meant to cover 270°, the standard spread for cir 
cular scales, but this does not leave much room for letter 
ing. 

Third, it would be unthinkable to let the pointer stop 
at random on the scale. Two basic constants of our scale 
of ten counting system give us a couple of logical choices: 
e equals 2.72, or 2 w equals 6.28. The higher value gives 
the effect of making fullest use of the scale, so we let the 
pointer rest at 6.28. The question might arise as to why 
6.28 instead of + equals 3.14? To this it can only bk 
answered that the ancient Greeks in their anxiety to find 
the smallest geometrical constant, overshot the mark. The 
2 » geometrical constant is the constant which we carry 
with us in nearly all modern calculations. 

This about winds up the symbolism of the ISA emblem 
except to touch on the subject of names and their meaning 
to the layman. Instrument is, of course, an old word widely 
used to infer a tool or implement. Instrumentation is 
coming to mean an array of indicators, recorders, control 
lers or the hardware of a control setup and Automation, 
the reduction of human contact in production. Control is 
a word with broad coverage which becomes sharply defined 
when we speak of automatic control. Obviously it is 4 
problem to tell the layman in the few words of a nailé 
just what our Society stands for, so, perhaps, our emble® 
will do just what the people of the press mean when they 
say, “One picture is worth a thousand words.” 
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Ladden is presently manager, educa- 
tion facilities, Brown Instruments Di- 
vision, Minneapolis-Honeywell Regula- 
tor Company. A graduate of Drexel 
Institute of Technology in Electrical 
Engineering, Ladden has been asso- 
ciated with instrumentation for many 
years. He is an active member of the 
Philadelphia Section; has served as a 
member of the Installation, Operation 
and Maintenance Division prior to his 
appointment 
chairman of the subcommittee on in- 
strument mechanics training. 


ISA Cited Nationally 


An article in the May 31 
the Saturday Evening Post cited ISA 
as one of the progressive societies in 
the nation fostering improved coopera- 
tion between the medical and instru- 
ment engineering professions and help- 
ing to bridge the gap between the two 
professions with its technical know- 


how. 


The article, titled “Magic Eyes for 


Medicine” 


Zworykin, is one 
series “Adventures of the Mind.” It 
referred specifically to the Society’s 
work in furthering the Conference 
on Electrical Techniques in Medicine 
and Biology. 


The conferences listed below are those officially approved at time of ISAJ September publication. 
not complete. 


A’s Technical Department has a 


nd Maintenance Division. 
Executive Board meeting, M. J. 
n was named to this post and has 
already assumed the duties connected 


Herbert S. 


Installation, Opera- 
Ata 
said, 


the future.” 


up, 


further 


as director; and was 


issue of 


vances 
written by Vladimir K. 
in the magazine’s 


Kindler, 
Technical and Educational Services, in 
reporting this appointment to 
“Marty Ladden has 
charge of Brown’s technician training 
program for over a decade. 
ground makes him 
direct the activity of the division. 
enthusiasm to further the objectives of 
the division and his past performance 
and industry lead us to expect many 
things from him and the division in 


training the 


on 


in analysis 


Director, 


The division, which Ladden heads 
is responsible for collecting and 
assembling information to be used to 
instrument 
technician in methods of installation, 
operation and maintenance of instru- 
ments for measuring and control. 


Chromatography 
Proceedings 


The Proceedings for the 1957 Inter- 
national Conference 
tography, sponsored by ISA at Michi- 
gan State University are now avail- 
able for your permanent collection in 
a hardbound edition. 

The purpose of the meeting was to 
effect the maximum 
information on detailed technical ad- 
instrumentation, 
and to promote the application of these 
principles in industry. 

Consisting of more than 300 infor- 
mation packed pages, the hard bound 
editon is available at only $10.00 from 
Academic Press, 
nue, New York 3, N. Y. 
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Brown Instruments 


RP 3.1 Reviewed 


The Recommended Practice Commit- 
tee is soliciting comments on _ its 
Recommended Practice RP 3.1 which 
deals with seal and condensate cham- 
bers. This RP in its tentative form 
was published in January 1951. Since 
then several minor modifications have 
been incorporated. 

Last year the committee solicited 
comments from field users and manu- 
facturers and comments were favor- 
able to the removal of its tentative 
status. 

Should anyone wish to comment on 
this practice, they are urged to address 
all correspondence to C. A. Prior, 
Diamond Alkali Co., Union Commerce 
Building, Cleveland 14, Ohio. 


Ave- 





ISA Conference Schedule Through 1959 


Additions will appear in following issues. 


This listing is 





Date 


Oct. 20-21 
1958 





Nov. 19.21 
1958 


Dec. 26.31 
1958 











April 5-10 | Nucle: y 
} ar Congress 
1959 ongress 





April 6-7 
1959 


Conference Programed by 


2nd National Rubber and/ISA Rubber & Plas- 
Plastics Symposium | tics Industries Div. 

llth Annual Conference on|ISA Medical and Bi- 
Electrical Techniques in ological Div. with 
Medicine and Biology IRE and AIEE 





Exposition of| AAAS with ISA Phy- 
sical and Mechani- 
Measurements 
participating 


125th Annual 
Science and Industry 
cal 


| Div. 


ISA participating 
with 23 other so- 
cieties 


Petroleum Div. 











Petroleum Instrumentation | 


Date 
May 11-13 
1959 


May 17-19 
1959 


ee 
June 17-19 | 
1959 


Sept. 21-25 
1959 


Nov. | 
1959 


Conference Programed by 


2nd National Power Instru- ISA Power Div 
mentation Symposium 


ISA Analysis Instru- 


5th National Symposium on 
mentation Div. 


Instrumental Methods of 
Analysis | 


2nd National Nuclear Instru-|ISA Nuclear Div. 


mentation Symposium 


14th Annual ISA Instrument-/|ISA 
Automation Conference- 


Exhibit 


ISA Medical and Bi- 
ological Div. with 
IRE and AIEE 


12th Conference on Electrical 
Techniques in Medicine and 
Biology 








Symposium 
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— MEETING PREVIEWS 








“Biology and Computers” Theme 
of Up-Coming Minneapolis Conference 


The Eleventh Annual Conference on 
Electrical Techniques in Medicine and 
Biology will be held in Minneapolis, 
Minnesota, November 19 through 21 at 
the Pick-Nicollet Hotel. Sponsored by 
the IRE, AIEE and ISA, the confer- 
ence will have as its central theme 
“Biology and Computers.” 

This theme is of very special cur- 
rent interest because of the many new 
avenues of research and development 
in medicine and biology opening 
up through the increasing availability 
of electronic computers and computer 
techniques. Of less widely realized but 
perhaps greater importance is the pos- 
sibility of greatly improving the 
performance, efficiency and compact- 
ness and greatly extending the scope 
of electronic computers. 


Special Sessions 

ISAJ has been informed that one 
special session will examine the pos- 
sibilities of applying electronic com- 
puters to the theoretical and clinical 
problems of electrocardiography. This 
field has received a sudden increase in 
interest since it was realized that ma- 
chine analysis and possibly even par- 
tial electrocardiographic diagnosis of 
heart disease may become a reality in 
the very near future. 

Another special session will be de- 
voted to computer ideas as applied 
to brain wave analysis. Several dif- 
ferent means of analyzing these data 
have already been planned and tested 


and will be compared and discussed at 
this meeting. 

A third special session will cover the 
unfamiliar, but fascinating inverse 
problem of developing computer appli- 
cations on the basis of biological cod- 
ing, biological transducer readings and 
biological logic. 

In each of the sessions, the group 
of invited speakers will be chosen 
from among the outstanding workers 
in the field and will be well qualified 
to present a well rounded picture of 
recent advances. 

Papers Invited 

Other sessions will consist of short 
contributed papers in any area of elec- 
tronics relating to medicine and 
biology. In this area, the planners 
are inviting papers. Two-hundred- and- 
fifty word abstracts can be sent until 
October 1 to Dr. Robert Erskine, Min- 
neapolis-Honeywell, 2753 Fourth Ave- 
nue, South, Minneapolis, Minnesota. 

Members from ISA serving on the 
joint Executive Committee for Medi- 
cine and Biology comprising repre- 
sentatives from the three participating 
societies include D. A. Holoday, H. S. 
Kindler and R. H. Tripp. 

This meeting is open to all scientists, 
engineers, instrumentmen, and physi- 
cists. Student attendance is being en- 
couraged through a reduced registra- 
tion fee. Requests for information 
should be addressed to O. H. Schmitt, 
Department of Biophysics, University 
of Minnesota, Minneapolis, Minnesota. 





Computer Applications Symposium 
Slated for Late October by ARF 


Far-reaching developments taking 
place in the fields of machine computa- 
tion and data processing will be major 
subjects for discussion at the Fifth 
Annual Computer Applications Sym- 
posium to be held October 29 and 30. 

Sponsored by the Armour Research 
Foundation of the Illinois Institute 
of Technology at the Morrison Hotel 
in Chicago, the symposium will stress 
future areas of computer applications. 
Discussions will cover such subjects 
as automatic programing techniques 
which are effecting reductions in time 
and effort required to bring computer 
equipment to bear on particular prob- 
lems, learning procedure simulation 
and applications of new data proces- 
sors and computers. 

The program will emphasize busi- 
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ness and management aspects on the 
first day and the October 30 session 
will be devoted solely to engineering 
and scientific applications. 

The future of automatic programing, 
programing of learning techniques and 
literature searching are among the 
topics to be discussed at the engineer- 
ing and scientific applications session. 
Dr. C. B. Tompkins, professor of math- 
ematics at the University of California 
at Los Angeles and a pioneer in digi- 
tal computation, will be chairman of 
the engineering and scientific applica- 
tions session. 

Inquiries should be sent to Dr. 
Frederick Bock, Electrical Engineering 
Research Department, Armour Re- 
search Foundation of Illinois Insti- 
tute of Technology, 10 West 35th St., 
Chicago 16, III. 





Rubber and Plastic, 
Symposium Features 
Top-Flight Papers 


The program for the Seco 
Rubber and Plastics Symposia a 
sored by ISA’s Rubber and Planin 
Division at the Sheraton-Mayfoy.. 
Hotel, Akron, Ohio, October 20-21, i 
packed with informative Papers to be 
given by authorities in the field, 


Program 
Monday, October 20 


8:00 a.m. 
9:00 a.m. 


Registration 


Keynote Address: Jam 
Trainer, Fireston i 
Rubber Co. i 


Nuclear Magnetic Res 

& ws opuemere of Polymere 
r. , - Sands, Uni i 

of Michigan. — 


10:00 a.m. 


11:00 a.m. Base Line Control in Gas.-Li. 
quid Chromatography, L. V, 


Guild, Burrell Corp. 
Lunch 


The Measurement of the Rheo. 
logical Properties of Poly. 
mers, Walter T. Blake, Bra. 
bender Instruments, Inc. 


12:00 
1:00 p.m. 


2:00 p.m. Nuclear Magnetic Resonance 
and Its Applications to Poly. 
mers, Dr. R. 8S. Codrington, 


Schlumberger Corp. 


Applications of Gas Chroma. 
tography, H. N. Claudy, Per. 
kin-Elmer Corp. 


3:00 p.m. 


Applications of Infrared An. 
alyzers, L. E. Mailey, Mine 
Safety Appliance Co. 


4:00 p.m. 


Tuesday, October 21 


8:00 a.m. 
9:00 a.m. 


Registration 


Nuclear Measurements & Pro. 
cess Control in the Rubber 
industry, George V. Doering, 
Industrial Nucleonics Corp. 


Application of Automatic Data 
Handling to the Rubber @ 
Plastics Industry, J. T. Teed, 
Minneapolis- Honeywell. 


High Frequency Dielectric 
Heating and Drying of Rubber 
and Plastics, W. H. Hickok, 
The Girdler Corp. 

Recess 


Programed Control as Applied 
to Aircraft Tire Testing, H 
P. Lamb, Adamson-United Co, 


Differential Transformer Gag- 
ing in the Rubber and Pilas- 
tics Industry, W. D. Mac- 
george, Automatic Timing & 
Controls. 


Fundamentals of Weighing & 
Recent Developments, R. E. 
Bell, Toledo Scale Co. 

Registration for the Symposium will 
be $8.00 for ISA and Society of Plastics 
Engineers members and $12.00 for non- 
members. Registration fee includes 4 
published copy of the Proceedings. Not- 
members of ISA who file an applica 
tion for membership at the conference 
will be granted the lower fee. 

Advanced registration, which %& 
urged, can be had by making checks 
payable to Akron Section, ISA, and 
mailing them to David R. Davis, Get 
eral Tire and Rubber Co., Akron % 
Ohio. Information on Hotel accomme 
dations are also available from the 
same address above. 

This is a conference you will nd 
want to miss. 


10:00 a.m. 


11:00 a.m. 


12:00 


1:00 p.m. 


2:00 p.m. 


3:00 p.m. 
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ISA NATIONAL ORGANIZATION ROSTER 


EXECUTIVE BOARD 


nt: Dr. Robert J. Jeffries 
oon ponabecnt J. T. Vollbrecht 
President-elect- Secretary: Henry C. Frost 
Treasurer: Howard W. Hudson 
Vice president General Relations Depart- 
ment: Philip A. Sprague 
Vice President Industries Department: 
Dr. Ralph H. Tripp ; 
Vice President Standards and Practices 
Department: Edward C. Baran 
vice President Technical Department: 
John Johnston, Jr. 
Vice President District |: Carl W. Gram, 

r. 

Rs President District Il: E. Albert Adler 
Vice President District I1!: J. Thomas 
Elder 
Vice President District IV: Mifflin S. 


Jacobs L 
Vice President District V: Gordon D. 


Carnegie 
Vice President District VI: Willard A. 
Kates 


Vice President District Vil: Dr. John 
Franklin Draffen 
Vice President District VIII: John V. 
Opi 


e 
Vice President District IX: Adelbert Car- 


penter 
Vice President District X: John J. Hillen 


COUNCIL OF NATIONAL 
DELEGATES AND ALTERNATES 


Adironack: D. J. Morrissey (D) 

Akron: R. D. Scrimgeour (D), Charles 
Bruce Luther (A). 

ey w Victor V. Myers, Jr., (D), 
A. R. Charlton (A). 

Ark-La-Tex: E. T. Buckley (D), Francis 
Burt (A). 

Aruba: J. L. Lopez (D). 

Ashtabula: Joseph E. Micksch (D), Nor- 
man C. Graham (A). 

Atlanta: Mike Dailey (D), Ward K. Stal- 
ling (A). 

Baltimore: Kirk Fallin (D), J. F. Maien- 
lings (A). 

Baton Rouge: W. E. Green (D), Clayton 
R. M ey (A). 

Birmingham: Paul Hayden (D). 

Blue Ridge: Larren E. Siler (D), Walter 
B. Lilly (A). 


Boston: Owen C. Jones (D), John K. 
Dineen (A). 

Carolina Piedmont: Eugene B. Finch (D), 
Frank Mendes, III (A). 

Central Illinois: J. Mahannah (D), Henry 
R. Getz (A). 

Central Keystone: Richard W. Stanford 

, Robert G. Spangler (A). 

Central New York: Clifford M. 
(D), Herbert D. Barnhart (A). 

Charleston: F. R. Gilmer (D), A. H. 
Hix (A). 

Chattanooga: R. Glynn Thomas (D), M 
Lee Stephens (A). _ 

Chicago: J. B. McMah D), Alb H. 
exe (A). cMahon (D) ert 

Cincinnati: E. Roy Myers (D , John D. 
Douglass (A ). y y (D) ohn 

Cleveland: Robert E. i 

S Hoe Cay. r Tozier (D), Francis 

Columbus: 

Deardurft 

Connecticut Valley: 
(D). : 


Davies 


ry L. Roberson (D), E. J. 
Robert E. Gorton 


Cumberland: Robert N. Wilson (D). 


Dayton: Donald G. T 
Anderson (A). ekamp (D), J. W. 


Denver: Moody C. 
Steve Pocsik (A). 


wre Albert F. Welch (D), Emil Gillis 


Thompson, Jr. (D), 


Eastern New York: W. R. McK 
Robert W. Carter (A). so al 


Fairfield County: Th 
Wm. A. Vaneah — T. Tebo (D), 
Four Corners: 
L. Graham ( 


aus Tapscott (D), W. 
Gener Valley: John Matter, Jr., (D), 
(A). 


e Harman, Jr., 
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Great Salt Lake: Delegate to be named. 

Houston: M. S. Smith (D), James How- 
ard Park, III (A). 

Idaho Falls: Robert C. Mann (D). 

indianapolis: Karl F. Wacker (D), F. D. 
Wallace, Jr. (A). 

Jacksonville: Delegate to be named. 

ir nal Valley: James W. Beardsley 


Kansas City: Hardy H. Culver (D), Ed- 
gar J. Bumsted (A). 
Lehigh Valley: Earl J. Serfass (D), Wm. 
A. Gregory (A). 
Los 3 Angeze Claude B. Nolte (D), Hugh 
vin (A). 


antes E. Malkin (D), Clifford M. 
Bosworth (A). 
Memphis: James L. Shilane, (D), Charles 


W. Dean (A) 


Milwaukee: Thomas M. Holloway (D), 
Warren D. Ehrke (A). 
Mojave Desert: Emil Henrich (D), 


Jerome J. Dover (A). 

Montreal: John L. More (D). 

New Jersey: Eliot R. Hill (D). 

New Orleans: Martin L. Huber (D), W 
B. Chandler (A). 
New York: John H. Morrison (D), Adolph 
K. Joecks (A). 
Niagara Frontier: Norbert M. Lawler 
(D), Jack Lawrence (A). 

North Texas: E. R. Evans (D), James 
A. Rogers (A). 

Northeast Tennessee: S. E. Abernathy 
(D), L. L. Hodges (A). 

Northern California: Allan E. Lee (A). 

Northern Indiana: Virginia W. Pawle 
(D), Robert F. Poole (A). 

Oak Ridge: Raymond K. Adams (D), 
John Lynn Noey (A). 

Oglethorpe: George Fawcett (D), J. W. 

eplogie, Jr. (A). 

Oklahoma City: G. R. McDannold (D), 
Charles M. Halsell (A). 

Omaha: Robert B. Plumb (D), Glenn 
Brockett (A). 

Paducah: J. C. Taylor (D). 

Panhandle: J. R. Connell (D). 

Pensacola: Frank A. Thomas, Jr. (D). 

Permian Basin: Donald Geer (D). 

Philadelphia: Ralph cC. Kimball (D), 
Y. Wayne Miller (A). 

Pittsburgh: Mifflin S. Jacobs (D), Frank 
S. Swaney (A). 

Portiand: Robert W. Martig (D), James 
Sweiberg (A). 

Presque Iisie: Paul R. Thomas (D), F. H. 
Caitlin (A). 

Richland: R. A. Rhorbacher (D). 

— Wm. H. Reynolds 


Rochester: Franklin C. Kiesling (D), Art 
Zeulke (A). 

Sabine Neches: Robert L. Patton (D). 

Sacramento: Richard Ash (D), Eugene 
Myers (A) 

St. Louis: Edward Zurow (D), DeWitt 
R. Pourie (A). 

San Diego: John H. Jenson (D). 

San Fernando Valley: Robert L. Galley 
(D), John E. Witherspoon (A) 

Santa Clara Valley: Delegate to be 
named. 

Sarnia: R. L. mm f. @& 
Kohlmeier (A). 
Savannah River: J. Wm. Cochrane (D). 
Scioto Valley: Morris G. Moses (D), 
Arnold L. Dorsey, Jr. (A). 
Seattle: Fred W. Thiele (D), Fred E. 
Woods (A). 

South Bend: Lathan E. Baker (D), Paul 
P. Stockinger (A). 

South Texas: Robert L. Nickens (D), 
Thomas Ee. McCoy, Jr. (A). 

Tampa Ba J. H. Andrews (D), R. G. 
Wenzel ‘A). 

Tidewater-Virginia: Delegate to be named. 

Toledo: Henry F. Merkel (D), Warren 
G. Myers (A). 

Toronto: Cranford K. Gibbs (D). 

Tulsa: Robert G. Huggins (D), C. Roy 
Horton (A). 

Twin Cit John R. Lowe (D), Robert 
Cahill CA). 

Vancouver: Delegate to be named. 

Washington: S. H. Womack (D), Keith D. 
Wyble (A). 


Asselstine 


Wayne Count Wm. E. Harrison (D), 
Robert J. arr (A). 
Western Massachusetts: Francis A. 
oe (D), Walter J. Loughran, Jr. 
). 
Wichita: August J. Dettbarn (D), 

Bernard J. Alberts (A). 
Wilmington: Philip M. Fleming (D), D 
W. Choate (A). 


PAST PRESIDENTS 


April 1945 to Aug. 1946: A. 


F. Spe 

Sept. 1946 to Aug. 1947: C. O. Fairchild 
(Deceased) 

Sept. 1947 to Aug. 1948: P. G. , — 
Sept. 1948 to Aug. 1949: C. y' 
Sept. 1949 to Dec. 1950: Ps i: rott 
Jan. 1951 to Dec. 1951: J. de oete on 
Jan. 1952 to Dec. 1952: A. 8. Beckman 
Jan. 1953 to Dec. 1953: Porter Hart 
Jan. 1954 to Dec. + ag Ww. = "Wildhack 
Jan. 1955 to Oct. 1956: H. gw 
Nov. 1955 to Oct. 1988) R. T. She 
Nov. 1956 to Oct. 1957: J. r ‘Volibrecht 


HONORARY MEMBERS 
Elected 1954: . G. Bailey 


Elected 1955: a F. Behar (Deceased) 
Elected 1955: R. yibach 

Elected 1956: A. 3 he, 

Elected 1957: W. +: cd 


Elected 1957: R. D “Webb 


NATIONAL HEADQUARTERS 


Executive Director: W. H. Kushnick 

Editor, ISA Journal: C. W. Cove 

Assistant Editor, ISA Journal: G. A. Hall, 
Educational 


Jr. 
Director, Technical and 
Services: H. S. Kindler 
Director, Section Activities: R. M. Stot- 
senburg 

Assistant to Executive Director: 
Johnson 

Chief Bookkeeper: Ruth Helbling 


Elsey 


EXHIBIT MANAGEMENT 


Exhibit Manager: Fred J. Tabe 

Exhibit Management Staff Members: Wil- 
ma Madden, Frank Latasa, Everett Le- 
roy, Frank Luther 

Publicity Coordinators for 13th Annual 
Instrument-Automation Conference and 
— Dorothy E. Denton, James R. 
rving 


DISTRICT PLANNING COUNCILS, 
SECTION AND MEMBERSHIP 
COMMITTEES, AND PROGRAM 

COMMITTEES 


DISTRICT | 


District Planning Council: Vice President 
and Chairman, Carl W. Gram, Jr. and 
National Delegates. 

District Section and Membership Commit- 
tee: Chairman, R. L. Vivian. 

District Rg... Committee: Chairman, 
Wm. L. Crosby. 

District Education Committee: Chairman, 
Frederick 8S. Rich. 


DISTRICT Il 


District Planning Council: 
ident, E. Albert Adler. 

District Section and Membership Commit- 
tee: Chairman, John B. Deaderick. 

District Program Committee: Chairman, 
Horace F. Richter, Jr. 


Vice Pres- 


District Education Committee: Chair- 

man, Morton B. Brown. 
DISTRICT Ill 

District Planning Council: Vice Pres- 
ident, J. Thomas Elder, and National 
Delegates. 

District Section and omberehip Commit. 
tee: Chairman-Northern, 
ee: Chairman-Southern, M. A. 

aile 

District Program Committee: Chairman, 

y A aldro 


District Education Committee: 
(Chairman to be named). 
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DISTRICT IV DISTRICT II GENERAL RELATIO 
Nominator, R. C. Kimball DEPARTMENT COMMITTEES 


District Planning Council: Vice President J 
and onereeen, Mifflin S. Jacobs, and Alternate, E. C. Lloyd 4D-1 Secti 
National Delegates. - ections and M . 
District Education Committee: DI tee: Chairman James Dan Commit. 
(Chairman to be named). ; STRICT III Converse, Ade R. OS rcntlmer, John 
District Section and Membership Commit- Nominator, J. T. Elder Jung, Rodman Smith Joseph Werner 
tee: Chairman, A. A. Bueinke. Alternate, E. M. Seagrave , Dh Zelson 
District Program Committee: airman, 4D-2 Employment : 
Frank K. Briggs. DISTRICT IV A. James Waldrittees Chairman, 
Nominator, R. R. Webster 
Alternate, F. C. Kiesling 4D-3 Publications Co i , - 
DISTRICT V Nathan Cohn, Jere E, Bropgeaitman, 
‘ . , . =. Bryan, Riche ; » Floy 
District Planning Council: Vice President DISTRICT V Larsen, John ae Jones, George 
and Chairman, Gordon D. Carnegie, and Nominator, F. R. Gilmer Frand S. Swaney. Richare a Stern 
enjamin W. Thomas © ~ Terry, 


National Delegates. Alternate, C. E. Rogers 


District Section and Membership Commit- 
4D-4 Historical Committee: Chairma 
f 


tee: (Chairman to be named). 
District Program Committee: (Chairman . DISTRICT vi Dr. W. G. Br , 
to be named). : ; Nominator, R. Marinelli A ze romaecher, Charles w' 
District Education Committee: Chairman, Alternate, Ralph Hoxie a—<—* 1 Gildersleeve, §. David 
Milton M. McMillen. rr 
DISTRICT Vil 4D-5 13th Annual ISA Conf 
DISTRICT VI Nominator, E. R. Evans Exhibit Host Committee (Philng ane 
Alternate, V. O. McConnel 1958) adelphia 
District Planning Council: Vice President : t 
and Chairman, Willard A. Kates, and DISTRICT VIII General Chairman: Henry F. Dever, 
Nationa elegates. F 7 E ; : es 
District Section and Membership Com- asntaae F- r+ ean xecutive Chairman: Wm. A. Crawford 
mittee: Chairman, John J. Burnett. , “ie pa ’ Executive Vice Chai 
District Program Committee: (Chairman Humphrey airman: John p 
to be named). . ottent DISTRICT IX ’ 
District Education Committee: (Chair- Nominator, C. B. Nolte Financial Advisor: 
’ se - INO > . He y 
man to be named). Alternate, F. F. Coleman wry J. Harts 
Secretary: Gerald H. Gleason. 
DISTRICT VII DISTRICT X Ladies Committee Chairlady, Mrs. p. y 
calli ; ; Nominator, John L. More Brooks; Hospitality, Mrs. Hoga. 
District Planning Council: Vice President Smith: Mrs. Y. Wayne Mill roe 
and Chairman, Dr. John Franklin Draf- < : Mrs. Horace F_ Richter i eee 
fen, and National Delegates. : PRESIDENT’S Donald Ross, Mrs. Albert J’ Hae 8. 
District Section and Membership Commit- DEPARTMENT COMMITTEES Fashion Show & Luncheon ‘Mire We 
tee: Chairman, Frank J. Long. | C. Thomas: Mrs. Clifford B. Seen m. 
District Program Committee: Chairman, 1A-3 President’s Advisory Committee: Prizes, Mrs. Seymour Blechman: oa 
Chairman, W. W. Garey, E. J. Albert, Robert Rice, Television Tickets, Mrs 
Nelson S. Brooks. » ae 


J. O. Gracey. 
District Education Committee: Chairman, Warren H. Brand, Henry F. Dever, El- 
mer W. Engstrom, Dr. Frederick J. 


Clarence R. Skalnik. 
Gaudet, Ward Harrison, Porter Hart, 
Dr. John Hrones, Lawson Mackenzie, 
Raymond E. Olson, M. J. Osborne, Ed- 


Tours Committee Chairman 

- . . ’ G 

Keating, Vice Chairman, “Altea 
Deutsch. Members of Committee: W. 


DISTRICT Vill win E. Parker, H. Pusin, John R. Rag- A. Stearns, Ade R. Floreen, Howard R. 
District Planning Council: Vice President gazini, J. S. Rearick, Thomas J. Rhodes, Johnson. 

and Chairman, John V. Opie, and Na- nan-otuey,  L oe, Se. © Tandler, Bl- a 

tional Delegates. mer imby, Justus , ollbrecht, iquet Committee Chairman, H 
District Section and Membership Commit- Thomas M. Ware, Wm. A. Wildhack, Richter, Vice Chairman, edward i 

tee Chairman, John S. Cottrell. C. E. Winters, John L. Young, V. K. Sweeney, Jr. Members of Committee: 
District Program Committes: Chairman, Zworykin. he ers G. K. Fischer, R. 7. 

Im. N. Donachy. sn } usling, Richard Rutan, John J. Tighe 

District Education | Committee: (Chair- ge I ant gy > a Gerry Cossmittes one. ae 
man to be named). $ e R. Floreen; Edmun 3. P ici ; : 

Bossart, Lee E. Cuckler, Nicholas W. Wovernehe Vien On Chairman, 2. ae 

Fleno, J. F. Higgins, Harry W. Huck, ton, Members of Committees an 

DISTRICT IX James D. Kilmer, W. W. Lockwood, Floreen, Charles W A epee atten Ade 

George P. Lonergan, F. G. McGavock, F. Buehl, G L. Eber a oh ae — 

wy: Planning Council: Vice President Millard D. Shriver, Kenneth Slee. Stuart C. Sommer. 

an hairman, Adelbert Carpenter, and 1A-5 Education Commi ; 

ag Be , - mittee: Chairman, . 
ontional Detegates. waht - J. C. Groenewegen Reception and Hospitality Committe 

ore CN awl cg Be we Pe Soum - ey hay Donald W. Larcen, Vice 
District Program eS an, 10-6 Research & Development Commit- airmen, Fred J. Ryan, James J. High. 

o be named). ; ; * a? ; ; 
District Education Committee: Chairman, R. H. Aborn, R. G. Affel, Russell Aik- Members Relations Committee Chairman, 

John Jensen man, Newton E. Armstrong, ‘*‘harles E. Werner D. Jung, Vice Chairman, A C 

sen. Arnold, Dr. Jesse W. Beams, C. J. Arobone, Members of Committee: Wat- 
Borkowski, Dr. J. R. Bowman, David son Bitterlich, George Blickley, Ray 

M. Boyd, Warren H. Brand, N. Brewer, Brandt, Robert Brown, Robert B 

DISTRICT X Dr. E. C. Buckley, Charles Curtis, J. Buckius, John C. Converse, Art Land- 

ile ae M. Devine, Dr. P. M. Erlandeson, Leslie shan, Walter Y. Leedom, Robert Leese, 

istrict Planning Council: Vice President E. Flory, David Goodman, Dr. Kb. M. Jim McCool, Dan McGonigle Glenn R 

and Chairman, John J. Hillen, and Na- Grabbe, Porter Hart, A. J. Hornteck, McMillin, Jerry Moyer. George Robin- 
Pe a Delegates. : Wilfred H. Howe, A. S. Iberall, Dr. Wil- son, Jr., Charles Rothrock, Al Shore 

istrict Section and Membership Com- bur I. Kaye, Dr. Ernest A. Keller, Dr. John Spear, Paul H. Strehle, Jr., Dean 
ag (Chairman to be named). Waldo H. Kliever, Dr. K. S. Lion, Ira Valentine, George Weinfurter, Joseph 
istrict Program Committee: (Chairman Lohman, W. D. MacGeorge, F. L. Maltby, Westcott, Roman O Winter 
oan be named). , gee Dr. H. L. Mason, C. G. MclIlwraith, Dr. Zwicker. ¢ : 

istrict Education Committee: (Chairman Marcus O’Day, R. W. Olson, Dr. T. O. 

to be named). Paine, J. Ward Percy, D. R. Piatt, L. , ‘ 

W. Robinson, Lawrence G. Rubin, Carl Conference Registration Com mittee 

F. Schunemann, Dr. Earl J. Serfass, Chairman, Howard J. Smith, Vice 

PRESIDENT’S Dr. James M. Sharp, Dr. J. Lowen yada W Ri , ». Laverell, aaa 

Shearer, Lloyd E. Slater, Frank C. ee: olan » baird, cis 

DEPARTMENT COMMITTEES Smith, Jr., Dr. James M. Snodgrass, F. R. Bradley, Richard R. Bright, Richard 

. Taylor, Jr., H. W. Van Camp, D. C. Crouthamel, Howard Y. Clymer, Harry 

1A-1 Society Structure & Planning Com- Willey, W. C. Wiley, Walter P. Wills, N. Helms, Jr., Randolph H. Mack, J. 

mittee: H. Ziebolz Milroy, Wm. Repsher, Jr., James D. 
ee ae Albert F. Sperry, Chester S. shia 

eard, Jarren H. Brand, Floyd E. 

Bryan, Nathan Cohn, John C. Fleming, PAST PRESIDENT’S = Amsegtiane Committee: Chairs 

I eve, Porter Hart, Eva “award C. Baran, H. H. ' 

Herbert, Chalmer E. Jones, Kenneth K. DEPARTMENT COMMITTEE H. Tripp. — ae ; 

en oe B. McMahon, Donald 2B-1 H 4k 

rell, C. L. Roberson, Robert T. Sheen -' Fronors an wards Committee: 4D-7 New Ideas in Inst tation Com- 

R. A. Trenner, Ralph D. Webb, W i Chairman, Justus T. Vollbrecht; Warre i ° as in instruments’ 
4 Wildhack ' : , m Hi Brand Robert T. Sheen. ren mittee: Chairman, E. F. Kremer. 

- ationa ominatin ommi : ; ; i 
Chairman, Warren 1 ae Ss mittee 4D-8 National Sections Program Advisory 
ho Chairman, Robert T. Sheen TREASURER’S Spmnreneet oe —— es 

: * yplegate, W. H. Furry, ©, * 

ast Chairman, Albert F. Sperry DEPARTMENT COMMITTEE Johnson, PRichard E. Love, Witiard 7. 

aise indie t ne teal Rockhill, Leslie M. Zoss. 
DISTRICT -1 Finance ommi ee: Chairman, John 
: mst Se agg Bd ~ nr iggy George R. 4D-9 Public Relations Committee: Chait 
Nominator, J. H. Bertram lock.” Ralnb .. a = Stanley Knob- man, Evan Herbert; Jack_ Eigenbrot 
Alternate, D. C. Sanford ahees Sok 5 9 unch, Philip A. Howard Mattson, Wm. Peet, John 
Spre , John O, Tragard. Procopi, Art Weinberg, Dick Wight. 
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TO OTHER 
REPRESENTATIVES 
SA RGANIZATIONS 
for Instrumentation Educa- 

Founteewa Research, Dr. Robert J. Jef- 
fries, Henry Cc. Frost, Justus T. Voll- 
brecht. 

ican Automatic 
Amen Johnston, Jr. (D), 


Control Council: 
N. B. Nichols 


(A). ; 
iati . 85 
ican Standards Association—< ; 
AW. TL. Caldwell. 
American Standards Association—Y 12, 
G. A. Larsen. 
i Association for the Advance- 
a Science, W. A. Wildhack. 


Institute of Radio Engineers—10.3, C. 
E. Jones. 
i esearch Council, Division of 
netlenes ving and Industrial Research 
Dr. Robert J. Jeffries. 

ican Society of Mechanical Engi- 
Pe as R. E. Clarridge. 


Scientific Apparatus Makers Association; 
H. Auld. 


National Telemetering Conference, Hugh 


Pruss. 
ference on Electronic Techniques in 
Cohedicine and Biology, Duncan A. Hola- 


day. 
TECHNICAL DEPARTMENT 


Vice President: John Johnston, Jr., In- 
strument Consultant Group Supervisor, 
E. L du Pont de Nemours & Co., Inc. 


6A Steering Division: 

6A-1 Program Coordination Committee: 
Coordinator: P. M. Fleming, Assistant 
Principal Instrument Engineer, E. I. 
du Pont de Nemours. 


6A-2 Publicity Coordination Committee: 
Coordinator: Donald B. Prell, Vice 
President, Benson-Lehner Corp. 


6A-3 Publications Coordinator Committee: 
Coordinator: Dr. Charles F. Taylor, 
Daystrom Systems Division. 


6A-4 Research & Development Coordina- 
tion Committee: Coordinator: T. C. 
Wherry, Phillips Petroleum Co. 


6B Analysis Instrumentation Division Di- 
rector: T. C. Wherry, Phillips Petroleum 
Co. 


Associate Director: Henry J. Noebels, 
Manager, Applications Engineering, 
Beckman Instruments, Inc. 


Associate Director: Dr. B. W. Thomas, 

Head, Manufacturing Research and 
Control Laboratory, Texas Butadiene 
& Chemical Corp. 


Associate Director: Marvin D. Weiss, 
Union Carbide Olefins Corp. 


Secretary: K. V. Kratochvil, Phillips 
Petroleum Co. 


6B-1 Industrial pH Measurement & Con- 
trol Committee: Chairman: Thomas J. 
Kehoe, Beckman Instruments, Inc. 


6B-2 Chemical Methods of Analysis Com- 
mittee: Chairman: Dr. John P. Strange, 
Mine Safety Appliances Co. 


6B-3 ereatonrephy Committee: Chair- 
man: Vincent Coates, The Perkin- 
Elmer Corp. 


6B-4 Sampling Systems Committee: 
Chairman: E. A. Houser, Beckman In- 
struments, Inc. 


6B-5 Radio Frequency Spectrosco Com- 
mittee: Chairman: A. Russell Tamen. 
Schulumberger Well Surveying Corp. 


6B-6 X-ray and Electron Spectrosco 
Committee: Chairman: Dr. D. C. Mil. 
ler, North American Philips Co., Ine. 


6B-7 Optical Methods Committee: Chair- 
~ eal D. J. Troy, E. I. Du Pont de 
Nemours & Co., Inc. 


— ._Mass Spectroscopy Committee: 
airman: Allen S. Powell, Combus- 
tion Engineering Co. 


“0 Publicit Committee: Chairman: 
zeorge Field, Batten, Barton, Durstine 
& Osborn, Inc. 


6B-10 National Conferen 
! J ce Program Com- 
nittee: Chairman: R. D. Manes, Head, 
giboratory & Analysis Instrumentation 
ection, Leeds & Northrup Co. 


6B-11 Annual Conference Program Com- 


mittee: Chairman: y 
C. F. Braun aoe William Gardner, 


September 1958, Vol. 5, No. 9 


6C Data Handling & Computation Divi- 
sion: Director: R. C. Saunders, Benson- 
Lehner Corp. 

6C-1 Computers Committee: Chairman: 
Charles W. Worley, Electronic Associ- 
ates, Inc. 

6C-2 Computers Symposium Committee: 
Chairman: Arthur H. Freilich, Bur- 
roughs Corp. 


6C-3 Data Handling Committee: 


6C-4 Data Handling Workshop Commit- 
tee: Chairman: Dr. Martin L. Klein, 
Kintel. 

6C-5 Photo Instrumentation Committee: 

6C-6 Telemetering Committee: Chairman: 
L. W. Gardenhire, Radiation, Incor- 
porated. 

6C-7 Editorial Committee: Chairman: R. 
E. Wendt, Jr., Westinghouse Electric 
Corp. 

6D Feedback Control Systems Division: 
Director: R. P. Bigliano, E. I. du Pont 
de Nemours & Co., Inc. 


Associate Director: G. H. Bouman, Min- 
neapolis-Honeywell Regulator Co. 


Secretary: D. W. St. Clair, E. I. du Pont 
de Nemours & Co., Inc. 


6D-1 Program Committee: Chairman: D. 
E. Berger, Phillips Petroleum Co. 

6E Instrumentation Electronics Division: 
Director: Cortlandt Van Rensselaer, 
Hewlett-Packard Co. 

6F Instrument Installation, Operation & 
Maintenance Division: Director: Martin 
J. Ladden, Minneapolis-Honeywell Reg- 
ulator Company. 

6F-1 Instrument Maintenance Clinic Com- 
mittee: Co-Chairman: Alan J. Brecken- 
ridge, Moore Products Co. 


Co-Chairman: Ralph C. Kimball, Ameri- 
can Viscose Co. 

6F-2 Instrument Mechanics’ Training 
Committee: Chairman: George A. Lar- 
sen, The Texas Co. 


6F-3 Instrument Shop Layouts & Shop 
Equipment Committee 


6F-4 Instrument Installation & Main- 
tenance Practice Committee: Chairman: 
L. V. Morgan, American Cyanamid Co. 


6F-5 Maintenance & Operation Papers 
Committee 


6F-6 Technical Papers Committee 


6F-7 Maintenance Management Workshop 
Committee: Chairman: Neil M. Blair, 
Panellit Service Corporation 

6G Management & Economics Division 
Director: N. L. Isenhour, Supt., Gen- 
eral Engineering Depts., Union Carbide 
Nuclear Co. 

Associate Director: Joseph O'Connor, 
Kieley & Mueller, Inc. 


Associate Director: Millard D. Shriver, 
Panellit, Inc. 

Secretary: R. F. Mahood, E. I. du Pont 
de Nemours & Co., Inc. 

6G-1 Sales Engineering Workshop: Chair- 
man: J. T. Vollbrecht, Energy Control 
Co. 

6H Measurement & Control Instrumenta- 
tion Division: Director: J. T. Ward, 
E. I. du Pont de Nemours & Co., Inc. 

Associate Director: H. F. Rondeau, 
American Meter Co., Inc. 

Secretary: J. F. Coughlin, E. I. du Pont 
de Nemours & Co., Inc. 

6H-1 Primary Elements Committee: 
Chairman: M. E. Stickney, Beckman 
Instruments, Inc. 

6H-2 Control & Control Access. Commit- 
tee 

6H-3 Final Control Elements Committee: 
Chairman: L. R. Driskell Blaw Knox 
Company. 

6H-4 Technical Papers Review & Pre Ap- 
proval Committee: Chairman: Jere E. 
Brophy, International Business Ma- 
chines Corp. 

Vice Chairman: .S. A. Hluchan, Taylor 
Instrument Companies. 

6J Physical & Mechanical Measurement 
Division: Director: Orval L. Linebrink, 
Battelle Memorial Inst. 

Associate Director: Mills Dean, III, De- 
partment of the Navy, David Taylor 
Model Basin. 

Associate Director: Charles E. Balleisen, 
Southern Methodist Univ. 
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Advisor: D. J. Demichele, General Elec- 
tric Co. 

6J-1 Strain Measurements Committee: 
Chairman: Frank Myers, General Elec- 
tric Co. 

6J-2 Vibration Measurements Committee: 
Chairman: Glen N. Krouse, Tatnall 
Measuring Systems Co. 

6J-3 Research & Development Committee 

6J-4 Thermal Measurements Committee: 
Chairman: John T. Harvell, Arthur 
D. Little, Inc. 

6J-5 Physical Testing Committee: Chair- 
> Ralph P. Bowen, Reference Stds. 
sab. 

6J-6 Inspection Committee: Chairman: R. 
A. Marinelli, Detroit Arsenal. 

6J-7 Acoustical Committee: Chairman: R. 
P. Wehrle, International Harvester Co. 

6J-8 Colorimetry Committee. 

Chairman: Alan M. Gundelfinger, Techni- 
color Corp. 


INDUSTRIES DEPARTMENT 


Vice President: Dr. R. H. Tripp, Head 
Instrumentation Dept., Grumann Alir- 
craft Engineering Corp. 

Industries—Standards & Practices Depts. 
Liaison: Louis G. Good, Mer. Panellit 
Service Corporation 

7A Aeronautical Industry Division: Di- 
rector: Walter J. Gabriel, General Dy- 
namics Corporation 

7A-1 Flight Test Committee: Chairman: 
Harold T. Noble, Jr., Boeing Airplane 
Company 

7A-1a Aircraft Ag Test Symposium 
Sub-Committee: hairman: arold T. 
Noble, Jr., Boeing Airplane Co. 

Secretary: Fred E. Woods, Inst. Unit 
Chief, Boeing Airplane Company 

Publicity Representative: R. A. Wiseman, 
Westinghouse Electric Corp. 

7A-2 Missile Test Committee: Chairman: 
Dr. Richard B. Morrison, Thompson- 
Ramo- Wooldridge Corp. 


7A-2a Missile Test Symposium Sub-Com- 
mittee: Chairman: obert E. Luke, 
Thompson-Ramo-Wooldridge Corp. 

7A-2b Missile Test Publication Sub-Com- 
mittee: Chairman: Dr. Frederick F. 
Liu, Executive Vice President, Dresser 
Dynamics Inc. 

7A-3 Ground Test Committee: Chairman: 

r . B. Dember, Asst. Head Test 

Dept., Naval Ordnance Test Station 

7A-4 Aircraft Control Committee: Chair- 
man: J. H. Jensen, Bendix Aviation 
Corporation 

7A-5 National Technical Program Com.: 
Chairman: R. D. Mylius, Consolidated 
Electrodynamics Corporation 

7A-6 Sections Relations Committee 

7A-7 Inter-Society Relations Committee 


7A-8 Education Committee 


7A-9 Publications Committee: Chairman: 
Floyd E. Bryan, Douglas Aircraft Co. 

7A-10 Publicity Committee: Chairman: 
F. G. McGavock, Consolidated Electro- 
dynamics Corp. 

7A-11 ISA JOURNAL Committee: Chair- 
man: Enoch Durbin, Princeton Univer- 
sity. 

7C Chemical & Petroleum Industry Di- 
vision: Director: T. H. Pierson, Eggel- 
hoff Engineers. 

Associate Director: E. B. Hall, E. I. du 
Pont de Nemours & Co., Inc. 

Secretary: Louis Gess, Minneapolis-Hon- 
eywell Reg. Co. 

7C-1 Data Handling & Computation Com- 
mittee. 

7C-2 Installation, Operation & Mainten- 
ance Committee: Chairman: Jack Brous, 
Phillips Petroleum Co. 

7C-3 Measurement & Control Instrumen- 
tation Committee: Chairman: T. M. 
Hoffman, Humble Oil & Refining Co. 

7C-4 Feedback Control Committee. Chair- 
man: Carl Sanders, E. I. du Pont de 
Nemours & Co., Inc. 

7C-5 Chemical & Petroleum Industry Di- 
vision Steering Committee: Chairman: 
R. N. Pond, Taylor Instrument Cos. 

7C-6 Program Committee: Chairman: 
Louis Gess, Minneapolis-Honeywell 
tegulator Co. 
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John Johnston, Jr. 
President-elect-Secretary 


Glen G. Gallagher 


(Fluor Corp., Ltd., Los Angeles, Calif.) 


Thomas C. Wherry 
Vice President, Technical Department 


(Phillips Petroleum Co., Bartlesville, Okla.) 


Howard W. Hudson 


Treasurer 
(Panellit, Inc., Skokie, Ill.) 


Charles A. Kohr 
Vice President, District II 





(E. |. du Pont de Nemours & Co., Inc., Wilmington, Del.) 


Vice President, Standards & Practices Department 


(Radio Corporation of America, Lancaster, Pa.) 
Baltimore, Blue Ridge, Central Keystone, Lehigh Valley, Philadelphia, 
Richmond-Hopewell, Tidewater-Virginia, Washington, Wilmington. 


ISA Executive Board Officer Nominees for 1959 


George L. Kellner 


Vice President, District IV 


(Linde Co., Buffalo, N. Y.) 
Niagara Frontier, Pittsburgh, Presque Isle, Rochester. 


John A. See 


Vice President, District VIII 
(Boeing Airplane Co., Wichita, Kansas) 
Albuquerque, Denver, Four Corners, Oklahoma City, Kansas City, 
Panhandle, Permian Basin, St. Louis, Tulsa, Wichita. 


Vice President, District X 
(To be nominated and elected in Philadelphia during the {3th 


Annual Conference & Exhibit) 
Montreal, Sarnia, Toronto, Vancouver. 


Vice President, District VI 
(To be nominated and elected in Philadelphia during the 13th 
Annual Conference & Exhibit) 
Central Illinois, Chicago, Detroit, Fox River Valley, Indianapolis 
Kalamazoo Valley, Louisville, Milwaukee, Omaha, Northern Indiana, 
Paducah, South Bend, Twin City, Wayne County. ; 














7C-7 Sections Relations Committee: 
Chairman: William J. Durkin, Durkin 
Equipment Co. 

7C-8 Analysis Committee: 

7C-9 Electronics Committee: Chairman: 
Ss. J. Kniffen, Texas Butadiene & 
Chemical Corp. 

7C-10 Inter-Society Relations Committee 

7C-11 Publications Committee: Chairman: 
G. Farrar, Oil & Gas Journal 

7C-12 Education Committee: Chairman: 
Robert R. Click, Magnolia Petroleum 
Company 

7D Food tIndustry Division: Director: 
James B. Anderson, Dept. Head, Engi- 
neering Research, H. J. Heinz Com- 
pany. 

Associate Director: W. A. Brastad, Gen- 
eral Mills, Inc. 

Secretary: Gerald G. Moyer, Minneapolis- 
Honeywell Regulator Co. 

7D-1 Technical Program Committee: 
Chairman: Kenneth G. Lucal, Food 
Machinery & Chemical Corp. 

7E Medical & Biological Division 

7E-1 Program Committee: Chairman: Dr. 
Duncan A. gee =O F Prof. of 
Anesthesiology, Columbia University 
College of Physicians & Surgeons. 

7F Metals and Ceramics Division: Direc- 
tor: R. R. Webster, Jones and Laugh- 
lin Steel Corp. 

7F-2 Program Committee 

Chairman: John Dickson, Wheeling Steel 


Corporation. 

7F-3 Education Committee 

7F-4 Sections Relations Committee: 
Chairman: H. Fulton, Leeds & 
Northrup Co. 


7F-5 Intersociety Relations Committee 

7F-6 Publications Committee: Chairman: 
F. S. Swaney, Jones & Laughlin Steel 
Corp. 

7G Nuclear Industr 
Dr. Stephen F. 
Malaker Associates. 

7G-2 Nuclear Congress Program Commit- 
tee: Chairman: John A. Dever, Min- 
neapolis-Honeywell Regulator Co., 4494 
Wayne Ave., Philadelphia 44, Pa. 

7G-3 Annual Conference Program Com- 
mittee: Chairman: C. S. Lisser, Oak 
Ridge National Lab., Union Carbide Nu- 
clear Co. 

7G-4 Nuclear Symposium Program Com. 

7G-5 Inter-Society Relations Committee: 
Chairman: Dr. S. Baron, Technical Di- 
rector, Burns & Roe, Inc. 

7G-6 Nuclear Standard Committee; Chair- 
man: J. Mahoney, Union Carbide 
Nuclear Co., Inc. 

7G-7 Education Committee: Chairman: 
Cc. P. Stanford, Westinghouse Electric 
Corporation 

7G-8 Section Relations Committee: Chair- 
man: Stuart Snyder, Head Research & 
Development, Nuclear Corporation of 
America 

7H Pulp & Paper Industry Division: Di- 
rector: Robert G. Spangler, P. H. Glat- 
felter Company 

Associate Director: James Overall, 
Fischer & Porter Company 


Division: Director: 
alaker, Stephen F. 
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Secretary: Louis G. Good, Mgr. Panellit 
Service Corporation 

7H-1 Pulp & Paper Steering Committee: 
Chairman: James Overall, Fischer & 
Porter Company 

7H-2 Pulp & Paper Program Committee: 
Chairman: James Replogle, Jr., 
Rayonier, Inc. 

7H-3 Pulp & Paper Education Committee 
Chairman: Victor M. Ricker, Jr., D. M. 
Bare Paper Company 

7H-4 Section Relations Committee: Chair- 
man: Don J. Merrissey, Trimbey Ma- 
chines, Inc. 

7H-5 Pulp & Paper Publications Com.: 
Chairman: W. Paul Davenport, Bailey 
Meter Company. 

7-J Power Industry Division: Director: 
H. H. Johnson, Consolidated Edison Co. 
of New York. 

Secretary: William J. Burns, Long Island 
Lighting Co. 

7J-1 Standards and Practices Committee: 
Chairman: Richard C. Austin, Detroit 
Edison Company. 

7J-2 Education Committee: Chairman: 
W. H. Furry, The Foxboro Company. 

7J-3 Intersociet Relations Committee: 
Chairman: J. Mawha, Ebasco Serv- 
ices, Inc. 

7J-4 Publicity Committee: Chairman: 
H. P. Kallen, % Frederick R. Harris. 

7J-5 Program Committee: Chairman: 
Robert A. Russell, Black & Veatch 

7J-6 Sections Relations Committee: Chair- 
man: George McKnight, Minneapolis- 
Honeywell Co. 

7J-7 Management & Economics Commit- 
tee: Co-Chairman: R. Baker, Public 
Service & Gas Co., of New Jersey. 

Co-Chairman: J. R. Horton, Louisiana 
Power & Light Co. 

7J-8 Electronics Committee: Chairman: 
L. Holman, Montreal Engineering 
Co., Ltd. 

7J-9 Data Handling Committee: Chair- 
man: W. S. Burt, Fischer & Porter 
Company 

7K Transportation Industry Division: Di- 
rector: J. McDonald, Consolidated 
Electrodynamics Corp. Associate Direc- 
tor: John Harned General Motors Cor- 


poration 

7K-1 Technical Data Handling & Compu- 
tation: Chairman: James D. Dunlop, 
General Motors Corp. 

7K-2 Publicity Committee: Chairman: 


Paul Bertness, Consolidated Electro- 
dynamics Corp. 

7K-3 Sections Relations Committee 

7K-4 Education Committee 

7K-5 Publications Committee: Chairman: 
T. C. Schroeder, Westinghouse Air 
Brake Co., Union Switch & Signal Div. 

7K-6 Program Committee 

7K-7 Inter-Society Relations Committee 

7K-8 Aircraft Committee: Chairman: 
Karl Wacker, General Motors Corp. 

7K-9 Automation Committee: 

7K-10 Railroad Committee: Chairman: 
William Kneen, Consolidated Electro- 
dynamics Corp. 

7K-11 Pipeline Committee 

7K-12 Liquid Pipeline Committee: Chair- 
— Max T. Nigh, Service Pipe Line 

oO. 


7K-13 Gas Pipeline Committee: Chair. 
man: Evan W. Schmitt, El Paso Na- 
tural Gas Co., El Paso, Texas 

7K-14 Marine Pipeline Committee 

7L._ Rubber & Plastics Industry Division: 
Director: Dr. David R. Davis, The Gen- 
eral Tire & Rubber Co. 


STANDARD AND PRACTICES 
DEPARTMENT 


Vice President: E. C. Baran, Standard 
Oil Co., of Ohio. 

8A Aeronautical Standards Division: Di. 
rector: Floyd E. Bryan, Douglas Air- 
craft Co. 

8B Nuclear Standards Division 

8B-25 Materials for instruments in Radi. 
ation Service Committee: Chairman: 
E. See Day, Jr., General Electric Co, 

8C Power Standards Division 

8D Production Processes Division: Direc. 
tor: F. H. Winterkamp. E. I. du Pont 
de Nemours & Co., Inc. 

8D-1 Thermocouples and Extension Wire 
Committee; Chairman: J. Ward Percy, 
Supervising Technologist, United States 
Steel Corp. 

Seoesterys I. Van Blerkom, Weston Elec- 
trical Instrument Co. 

8D-3 Head Type Meter Auxiliaries Com- 
mittee: Chairman: Prior, The 
Diamond Alkali Co. 

8D-4 Control Valve and By-Pass Installa- 
tion Practices Committee: Chairman: 
S 7. Bates, Humble Oil & Refining 

° 


8D-5 Instrument Flow Plan Symbols Com- 
mittee: Chairman: H. E. Hanson, 
Esso Research & Engineering Co. 

8D-7 Pneumatic Circuits Committee: 
Chairman: R. U. Stanley. 

8D-8 Outside Instruments Protective Cab- 
inets Committee: Chairman: J. W 
Profota, Union Carbide Olefins Com- 
pany 

8D-12 Wiring for Hazardous Locations 
Committee: Chairman: F. L. Maltby, 
Drexelbrook Engineering Co. _ 

8D-13 Instrumentation for Corrosive Serv- 
ices Committee ; 

8D-16 Variable Area Meters Committee: 
Chairman: W. A. Crawford, E. 1 du 
Pont de Nemours & Co., Inc. 

8D-17 Analyzer Sample Systems Commit- 
tee: Chairman: W. A. Richards, Gen- 
eral Electric Co. 

8D-18 Instrument Signals and_ Alarms 
Committee: Chairman: J. E. Read, B 
I. du Pont de Nemours & Co., Inc. 

8D-19 External Displacement Level In 
struments Committee 

8D-20 Instrument Specifications Commit- 
tee: Chairman: G. G. Gallagher, The 
Fluor Corp., Ltd. 

8D-22 Preferred Instrument Cut-Out Di 
mensions Committee: Chairman: J. & 
Kerley 

8D-26 Frequency Response Specifications 
Committee: Chairman: F. H. Winter 
kamp, E. I. du Pont de Nemours & © 

8D-27 Instrument Interiocks Committee! 
Chairman: W. A. Summers, 
Services. 

8E Inter-Societ 
rector: A. 


Relations Division: Di- 
Sperry, Panellit,, 


ISA Journal 
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apolis, 
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SECTION OFFICERS AND MEETING SCHEDULES 


Section Secretaries are urged to check this directory for accuracy. If meeting place is not given, 
or data is incomplete, please advise Elsey H. Johnson of the National Headquarters staff. 











ADIRONDACK panne 

nard M. DuBois, arinette 
Paper _ Fort Edward, N. Y. Secy. 
Edward Eggleston, International Paper 
Co., P.O. Box 938, Corinth, N. Y. Del. 
D. J. Morrissey. Trimbley Machines, 
Box 714, Glens Falls, N. ¥. Meeting: 
Second Wednesday, 8:00 P.M. Rip Van 
Dam Hotel, 355 Broadway, Saratoga 


Springs, New York. 


— Columbia-South 
. Robert Moss, Columbia-South- 
pay at Corp., Barberton, O., Secy. 
M. P. cueake Columbia-Southern 
Chemical Corp., Barberton Ohio; Del. 
R. D. Scrimgeour, 260 Caston Rd., 
Akron, Ohio. ‘Meeting: Third Tuesday 
8:00 P.M. Women’s City Club, W. Ex- 
change St., Akron, Ohio. 


ALBUQUERQUE 


. Nicholas Sannella, Jr., 3392-51st 
so Sandia Base, Albuquerque, N. 
M. Secy. Harlan P. Kelsey, III, 11608 
Clifford Avenue, N. E., Albuquerque, 
N. M. Del. Victor V. Myers, Jr., 2912 
Texas N. E., Albuquerque, _ oe 
Meeting: Second Thursday, 8:00 P.M., 
La Cana Room, Coronado Club, 
Sandia, Base, N. M. 


ARK-LA-TEX 
Pres. Lowell M. Sikes, Box 511, Tyler, 
Texas, Secy. Joseph Short, % Thickol 
Chemical Co., Marshall, Texas. Del. 
E. T. Buckley, Box No. 1407, Shreve- 
ort, La. <a First Monday, 7:30 
.M., Humble Oil Pipeline Co. Audi- 
torium, S. 2nd & Cotton Sts., Long- 
view, Texas. 


ARUBA 


Pres. Arthur S. MacNutt, P. O. Box 
452, % Lago Oil & Transport Co., 
Aruba, N.W.I1.; Secy. Marchant A. 
Davidson, Box 452, Lago Colony, 
Aruba, N.W.I. Del. J. L. Lopez, c/o 
International Petroleum, Barrancaber- 
meja, Columbia, S. A. Meeting: First 
Tuesday, 7:30 P.M., Engineers Club, 
Lago Colony, Aruba. 


ASHTABULA 


Pres. John L. Donatone, 1653 W. 4th 
St. Ashtabula, Ohio; Secy. Robert W. 
Ryder, 1717 W. 5th St. Ashtabula, 
Ohio; Del. Joseph E. Micksch, 522 W. 
36th St. Ashtabula, Ohio. Meeting: 
Second Thursday, 8:00 P. M. Swallows 
Restaurant, Rt. 20, Ashtabula, Ohio. 


ATLANTA 


Pres. Paul Lankford, 1425 Woodland 
Terrace, S.W., Atlanta 11, Ga. Secy. 
Harry H. Willis, 2514 Riggs Drive, 
East Point, Ga. Del. Mike Dailey, 
1141 Cook Rd., N.W. Atlanta, Ga. 
Meeting: Fourth Monday 8:00 P.M. 
Architect & Engineers Bldg., 230 
Spring St., N.W., Atlanta, Ga. 


BALTIMORE 


Pres. George B. Greer, 631 East 36th 
St., Baltimore 18, Md.; Secy. Thomas 
8. Elliott, 506 Epsom Rd., Baltimore 
4, Md.; Del. H. Kirk Fallin, 915 East 
Belveier Ave., Baltimore 12, Md., 
Meeting: Second Friday, 8:00 P.M., 
Engineers Club of Baltimore, Md. 


BATON ROUGE 


Pres. Warren E. Green, 560 Glenmore, 

ton Rouge, La., Secy., Alton W. 
Luedtke, 577 Seventh St., Port Allen, 

. Del. W. E. Green, 560 Glenmore, 
Baton Rouge, La., Meeting: First 
Monday, 7:30 P.M., Capitol Bank and 
Trust Co., Main at 17th St., Baton 
Rouge, La. 


BIRMINGHAM 


Pres. Walter D. McCrary, 228 Pine- 
Wood Avenue, Birmingham 11, Ala. 
y. Gerney D. Mitchell, 128 Ridgely 


Apts., 608 N. 2ist St., Birmingham, 
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Ala. Del. Paul Hayden, 210 Hollywood 
Blvd., Birmingham 9, Ala. Meeting: 
Fourth Tuesday, 7:00 P.M., Bankhead 
Hotel, Birmingham, Ala. 


BLUE RIDGE 


Pres. John D. Kirby, 122-4th St., S.E. 
Pulaski, Va. Secy. Charles D. Stafford, 
13-D McGill Village, Pulaski, Va. Del. 
Larren E. Siler, P.O. Box 754, Publin, 
Va. Meeting: Last Friday, 8:00 P.M., 
Davison Hall, V.P.I. Campus, Blacks- 
burg, Va. 


BOSTON 


Pres. Wm. J. L. Kennedy, Stone & 
Webster Eng. Corp., 49 Federal St., 
Boston, Mass. Secy: Donald J. La- 
Cerda, Badger Manufacturing Co., 230 
bent St., Cambridge, Mass. Del. Owen 
C. Jones, Owen C. Jones & Co., P.O. 
Box 151, Wellesley Hills 82, Mass. 
Meeting: First Monday except January 
which will be second Monday, 99 Club, 
99 State Street, Boston, Mass. 


CAROLINA PIEDMONT 


Pres. James R. Nisbet, Box 32, 
Waxhaw, N. C. Secy. W. W. William- 
son, Jr., % Minneapolis-Honeywell 
Regulator Co., P.O. Box 3126, Char- 
lotte, N. C. Del. Eugene B. Finch, 
Box 673-C, Route 2, Park Road, Char- 
lotte, N. C., x ~ Second Friday, 
6:00 P.M. S & W Cafeteria, Park Road 
Branch, Charlotte, N. C. 


CENTRAL ILLINOIS 


Pres: Gordon Holliday, 105 Hatter- 
man Ave. Bartonville, Ill. Secy: Don- 
ald E. Bonk, 1111 S. 8th St. Pekin, IL 
Del. J. Mahannah, 2302 W. Sherman, 
Peoria, Ill. Meeting: First Wednes- 
day 6:30 P.M. Chateau Club, North 
Pekin, IIl. 


CENTRAL KEYSTONE 


Pres. Albert E. Bates, 5012 Colorado 
Ave. Harrisburg, Pa. Secy. George 
H. Espy, Weston Instruments, 2976 
Heather Place Harrisburg, Pa. Del. 
Richard W. Stanford, 3618 N. Second 
St. Harrisburg, Pa. Meeting: Fourth 
Tuesday, 7:15 P.M. Dutch Club, 450 
Manor S8St., York, Pa. 


CENTRAL NEW YORK 


Pres. Fred Hendrickson, Solvay Proc- 
ess Co., Syracuse, N. Y. Secy. John 
Mishko, Solvay Process Co. Engineer- 
ing Dept., P.O. Box 271, Syracuse, N. 
Y. Del, C. M. Davies, 213 Beechwood 
Ave., Liverpool, N. Y. gy First 
Monday, Dinner 6:00 P.M., eeting 
8:00 P.M., Syracuse, N. Y. 


CHARLESTON 


Pres: H. L. Knight, 1410 Oakmont Rd., 
Charleston, W. Va., Secy. F. E. Lewis, 
1501 Bedford Rd., Charleston, W. Va., 
Del. F. R. Gilmer, 418 Beech Ave., 
Charleston, W. Va. Meeting: First 
Monday, 8:00 P.M., Humphrey’s Pine 
Room, 1600 Bigley Ave., Charleston, 
W. Va. 


CHATTANOOGA 


Pres. Wm. P. Guhne, 3535 Connelly 
Lane, Chattanooga, Tenn. Secy. How- 
ard C. Thach, 1810 Francis St., Chat- 
tanooga, Tenn. Del. R. Glynn Thomas, 
493 Dome Bldg., Chattanooga, Tenn. 
Meeting: First Thursday, 7:00 P.M., 
Edmunds Restaurant, 820 Georgia 
Avenue, Chattanooga, Tenn. 


CHICAGO 


Pres. R. G. Klitchman, 1248 West 
54th Place, La Grange, Ill. Secy. Floyd 
E. Ertsman, 343 S. Dearborn St., Chi- 
cago 4, Ill. Del. J. B. McMahon, 332 S. 
Michigan Avenue, Chicago, Ill. Meet- 
ing: First Monday, Dinner 6:45 P.M. 
Meeting 8:00 P.M. Western Society of 
Engineers. 84 E. Randolph St. Chicago, 
Ill. Tel: WEbster 9-0686. 


CINCINNATI 


Pres. John R. Douglass, Mt. Heaithy 
Station, Box 75, Cincinnati 31, Ohio. 
Secy. Bernard F. Burdick, 2048 anor 
Lane, Cincinnati 30, Ohio. Del. E. Roy 
dg E. Roy Myers Co. 427 Temple 
Bar Bldg. Cincinnati 2, Ohio. Meeting: 
First Monday, 8:00 P.M. Engineering 
Society Bldg. Woodburn & McMillan, 
Cincinnati 6, Ohio. 


CLEVELAND 


Pres. Lawrence H. Waldrip, 3030 Eu- 
clid Avenue, Cleveland, hio. Secy. 
Wm. Lisby, Research Instrument Co., 
12410 Trisket Road, Cleveland, Ohio. 
Del. Robert E. Tozier, NACA, 21000 
Brookpark Road, Cleveland 35, Ohio. 
Meeting: Second Wednesday, 8:00 P.M., 
Cleveland Engineering Society Bldg., 
2136 E. 19th St., Cleveland, Ohio. 


COLUMBUS 


Pres. F. B. Kroeger, 413 Blenheim Rd., 
Columbus 14, Ohio; Secy. L. F. De- 
Walt, 505 King Ave., Columbus, Ohio; 
Del. C. L. Robertson, Owens-Corning 
Fiberglas, Newark, Ohio. Meeting: 
Third Thursday, 8:00 P.M. Battelle 
Memorial Institute, 505 King Ave., Co- 
lumbus, Ohio. 


CONNECTICUT VALLEY 


Pres. Wilfred Roth, Roth Lab. for 
Physical Res. 1240 Main St., Hartford, 
Conn. Secy. Lawrence A. Schafer, 1 
Robin Lane, Cromwell, Conn. el. 
Robert E. Gorton R.F.D.2, Manchester. 
Conn. Meeting: Alternate Second 
Tuesday and Wednesday except June, 
July and August. Southern Planta- 
tion Restaurant, 585 Franklin Ave. 
Hartford, Conn. 


CUMBERLAND 


Pres. Warren Bantz, 552 National 
Highway, LaVale, Md. er Ray- 
mond ampton, Celanese orp. of 
America, Broad St. Midland, Md. Del. 
Robert N. Wilson, 25 Bealls Lane, 
Frostburg, Md. Meeting: Third Wed- 
nesday 8:00 P.M. Shrine Country Club, 
Baltimore Pike, Cumberland, Md. 


DAYTON 


Pres. Charles H. Callier, 1136 Gardner 
Rd. Dayton 29, Ohio. Secy. John E 
Flaherty, 3772 Elmira Drive, Dayton 
39, Ohio. Del. Donald G. Tekamp, 
1854 Wesleyan Rd. Dayton 6, Ohio. 
Meeting First Monday 8:00 P.M. 
arapoe Inc., 314 Leo St., Dayton 4, 
oO. 


DENVER 


Pres. W. J. Wolf, 690 South Corona, 
Denver, Colorado, ~~ E. B. Ambler, 
5015 South Galapago, Englewood, Colo- 
rado, Del: Moody C. Thompson, Jr., 
2021 Hermosa Dr., Boulder, Colorado, 
Meeting: Last Friday, 8:00 P.M., Uni- 
versity of Denver, Colorado. 


DETROIT 


Pres. Thomas C. Farrell, Minneapolis- 
Honeywell Reg. Co. 13631 Plymouth 
Rd., Detroit 27, Mich. Secy. Albert 
T. Maser, 28260 Hollywood, Roseville, 
Mich. Del. Albert F. Welch, 1005 
Cadieux, Grosse Pointe Park 30, Mich. 
Meeting: Third Thursday 7:30 P.M. 
University of Detroit Engineers Bldg. 
Room 206, West McNichols Rd. at 
Livernois, Detroit, Mich. 


EASTERN NEW YORK 


Pres. Harry L. Healing, N. Y. State 
Office Bldg. 11th Floor, Albany 1, N. Y. 
Secy. Anthony S. Colello, Jr.. Energy 
Control Co., Inc., 1203 Central Ave., 
Albany 5, N. Y. Del. W. R. McKegg, 
General Elec. Co., 100 Spring Rd., 
Scotia 2, N. Y. Meeting: rst Tues- 
day 8:00 P.M., Hotel Van Curler, 
Washington Ave., Schenectady, N. Y. 


167 











_ KECTION OFFICERS AND MEETING SCHEDULES 





LOS ANGELES NIAGARA FRONTIER 


Pres. Jake C. Groenewegen, Shell Pres. Albert H. Gib 
Chemical Corp., Box 211, Torrance, Ave., Buffalo i4, NY’ Sty’ inspear 
Calif. Secy. Chester S. Beard, 3220 N. E. Wilson, 133 Wyoming A 


FAIRFIELD COUNTY 
Pres. Lloyd E. Slater, Valory Lane, 
R.D. #2, Weston, Conn. Secy. Frede- 
rick H. Bihler, % Regent Controls, 


Brown House Road, Stamford, Conn. Knoll Drive, Los Angeles 28, Calif. N. Y. Del. Norbert ) y . 
Del. Thomas T. Tebo, 11 Ridgewood Del. Claude B. Nolte, Barton Instru- bash Avenue, Kenmore aye Soe 


ing: Fourth Monday, Dinn 7M P 
eo 8:00 P.M., Erie County ees 
nical Institute, 1685 Elmw . 
Buffalo, N. Y. 20d Avenue, 


ment Corp., 580 Monterey Pass Road, 
Monterey Park, Calif. Meeting: Sec- 
ond Wednesday, Carolina Pines Res- 
taurant, 7315 Melrose Avenue, Los 
Angeles, Calif. 


Rd. Rowayton, Conn. Meeting: Sec- 
ond Wednesday 7:00 P.M. Clam_ Box 
Restaurant, Post Rd., Westport, Conn. 


FOUR CORNERS NORTH TEXAS 





Pres. Bruno Giovannini, Southern 
Union Gas Co., Bloomfield, N. M. Secy. 
R. L. Weir, Jr., El Paso Natural Gas 
Co., Box 997, Farmington, N. M. Del. 
Carl Tapscott, 803 E. 23, Farmington, 
N. M. Meeting: Second Thursday, 7:30 
P.M., Avery Hotel, 302 W. Main, 
Farmington, N. M. 


FOX RIVER VALLEY 


Pres. James W. Taylor, 1780 Second 
Ave., S., Wisconsin Rapids, Wisc. 
Secy. James J. Akey, 721-% Eighth 
St., N., Wisconsin Rapids, Wisc. Del. 
John Matter, Jr., 109 S. Appleton St., 
Appleton, Wisc. Meeting: First Tues- 
day, 6:30 P.M., various places through- 
out Wisconsin. 


GREAT SALT LAKE 


Pres. Max R. Curtis, 455 E. 4th South, 
Room 100, Salt Lake City 11, Utah. 
Secy. A. A. Blackerby, 455 E. 4th 
South, Room 100, Salt Lake City 11, 
Utah. 


HOUSTON 


Pres. Elmer E. Kleir, The Foxboro 
Co., 2518 S. Blvd., Houston 6, Texas. 
Secy. G. Bruce Staples, Jr., 6039 Rose 
St., Houston 7, Texas. Del. M. A. 
Smith, P.O. Box 118, Houston 1, Texas. 
Meeting: Last Monday, 8:00 P.M., 
University of Houston, Texas. 


IDAHO FALLS 


Pres. Don E. Everingham, 802 Sky- 
line Dr., Idaho Falls, Idaho. Secy. 
Dallas G. Raasch, 165-11th St., Idaho 
Falls, Idaho. Del. Robert C. Mann, 
735 John Adams Parkway, Idaho Falls, 
Idaho. Meeting: Third Wednesday, 
7:30 P.M. Green Room, Booneville, 
Idaho. 


INDIANAPOLIS 


Pres. Floyd D. Wallace, Jr., 70 High- 
land Manor Ct., Indianapolis 8, Ind. 
Secy. Christian S. Litscher, 3458 N. 
Parker Ave., Indianapolis 18, Ind. Del. 
Karl F. Wacker, 5874 Speedway Drive, 
Speedway, Ind. Meeting: Second Tues- 
day 6:30 P.M. McClarney’s Restaurant, 
145 W. Morris St., Indianapolis, Ind. 


JACKSONVILLE 


Pres. Edgar Andrews, Rt. 2, Box 123B, 
Fernandina Beach, Fla. Secy. Steve 
Kennedy, % Minneapolis-Honeywell 
Reg. Co., 1746 E. Adams St., Jackson- 
ville 2, Fla. 

Meeting: No set meeting date as yet. 


KALAMAZOO VALLEY 


Pres. Loren Fortier, Electronics Supply 
Co., 906 E. Michigan Ave., Kalamazoo, 
Mich.: Secy. James W. Beardsley, 8321 
Long Lake Rd., Kalamazoo, Mich.; Del. 
James W. Beardsley, 8321 Long Lake 
Rd., Kalamazoo, Mich. Meeting: Fourth 
Wednesday, 8:30 P.M., Columbus Hotel, 
Kalamazoo, Mich. 


KANSAS CITY 


Pres. George W. Leggett, Minneapolis- 
Honeywell Regulator Co., 4650 E. 50 
Highway, Kansas City, Mo. Secy. 
Paul E. Allen, 7454 Village Drive, 
Prairie Village 15, Kan. Del. Hardy 
H. Culver, Colgate Palmolive Co., 17th 
& Kansas Avenue, Kansas City, Kan. 
Meeting: First Tuesday, 7:30 P.M., 
Science Bldg., Kansas City University, 
5100 Rockhill Road, Kansas City, Mo. 


LEHIGH VALLEY 


Pres. Charles F. Homewood, 486 Co- 
lumbia Ave., Palmerton, Pa. Secy. 
Norman F. Clauser, 120 S. Canal St., 
Walnutport, Pa. Del. Earl J. Serfass, 
920 Prospect Ave., Bethlehem, Pa. 
pepe Second Tuesday 8:00 P.M., 
Hotel Bethlehem, Bethlehem, Pa. 
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LOUISVILLE 


Pres. Joseph C. Smith, Rt. 1, Finch- 
ville, Ky.; Secy. Wallace W. Brown, 
6401 S. Second St., Louisville 8, Ky. 
Del. E. Malkin, Malkin Instrument 
Services, 575 Starks Bldg., Louisville, 
Ky. Meeting: First Monday, 8:00 P.M. 
Seagram Auditorium, Louisville, Ky. 


MATI (Agricultural & Technical In- 


stitute at Morrisville, N. Y.) 
Pres. Kermit R. Hess, School St., 
Bliss, N. Y. Secy. William J. Hennes- 
sy. 511 Avery Ave., Syracuse 4, N. Y. 
Advisor. Delbert A. McKee, Instru- 
ment Technology Div., New York 
State Agricultural & Technical Insti- 
tute, Morrisville, N. Y. 


MEMPHIS 


Pres. Leon A. Grosmaire, 4963 Green- 
way Avenue, Memphis 17, Tenn. Secy. 
Carl E. Johnson, 3465 Walnut Grove 
Road, Memphis, Tenn. Del. James L. 
Shilane, P.O. Box 9947, 2717 Union 
Ext., Memphis, Tenn. Meeting: Sec- 
ond Monday, 8:00 P.M. Community 
Service Rooms of three local banks, 
Memphis, Tenn. 


MILWAUKEE 


Pres. Milton H. McCormick, General 
Controls Co., 3812 W. Burnham St., 
Milwaukee, Wis. Secy. Clarence G. 
Johnson, Leeds & Northrup Co., 828 
N. Broadway St., Milwaukee 2, Wis. 
Del. Thomas M. Holloway, Johnson 
Service Co., 507 E. Michigan St., Mil- 
waukee, Wis. Meeting: Fovrth Mon- 
day, 8:00 P.M., Engineer’s Society of 
Milwaukee, 3112 Highland Blvd., Mil- 
waukee 8, Wis. 


MOJAVE DESERT 


Pres. Charles L. Shumate, 431 W. Ave., 
J-9, Lancaster, Calif. Secy. John W. 
Renshaw, 39025 Juniper Tree Rd., 
Palmdale, Calif. Del. Emil Henrich, 
P.O. Box 276, Edwards, Calif. Meet- 
ing: Second Tuesday, 8:00 P.M., Ante- 
lope Valley Joint Union High School, 
Lancaster Blvd., & Div. St., Lancas- 
ter, Calif. 


MONTREAL 


Pres. K. Colin Kent, c/o Bristol Co. 
of Canada Ltd., 1529 Drummond St., 
Montreal, Que., Canada. Secy. Gordon 
B. Hall, P.O. Box 10, Montreal, Que., 
Canada. Del. John L. More, 4035 Madi- 
son Avenue, N.D.G., Montreal, Quebec, 
Canada. Meeting: Last Monday, 8:15 
P.M., LaSalle Hotel, Mountain Street, 
Montreal, Que., Canada. 


NEW JERSEY 


Pres. Warren S. Jones, c/o J. Arthur 
Moore Co., 342 Madison Avenue, New 
York 17, N. Y. Secy. Lawrence B. 
Krumm, The Bristol Co., 250 W. 57th 
St., New York 19, N. Y. Del. Eliot 
R. Hill, 1125 Kensington Avenue, 
Plainfield, N. J. Meeting: First Tues- 
day, 8:00 P.M. Essex Hotel, Broad St., 
Newark, N. J 


NEW ORLEANS 


Pres. Wm. J. Keller, Jr., 415 Natchez 
St., New Orleans, La. Secy. Edwin 
A. Lafaye, 1952 Mirabeau Avenue, New 
Orleans, La. Del. Martin L. Huber, 
407 S. Pierce St., New Orleans, La. 
Meeting: Third Monday, 7:30 P.M., 
New Orleans Athletic Club, 222 N. 
Rampart St., New Orleans 16, La. 


NEW YORK 


Pres. Hamilton R. Bristol, The Bristol 
Co., 250 W. 57th St., New York 19, 
N. Y. Secy. David M. Breslauer, c/o 
J. Arthur Moore Co., 342 Madison Ave- 
nue, New York 17, N. Y. Del. John 
H. Morrison, Helicoid Gage Division, 
American Chain & Cable, 230 Park 
Avenue, New York 17, N.Y. Meeting: 
Third Monday, 7:30 P.M. PHI GAM- 
MA DELTA Club, 106 W. 56th St., 
New York 19, N.Y. 


Pres. L. J. Mertz, Jr., Rt. 7 

Fort Worth, Texas; Secy. nee rs 
terson, 6336 Norma St., Fort Wo . 
Texas. Del. E. R. Evans, 3495 Ch 

Fort Worth, Texas. Meeting: s “ 
Tuesday, 7:00 P.M., Rudy's lil 
Jefferson, Grand Prairie, Texas. 


NORTHEAST TENNESSEE 


Pres. William . « Harkins 2244 
Swannanoa Ave., Kingsport, Tenn 
Secy. Jackie Robinson, 1692 Jefferson 
ares pL nemport, Tenn. Del. § : 
Abernathy, Route 4 Rj elds 
Kingsport, Tenn. Meetin 2 Fire nes 
day, 8:00 P.M., Bldg. 181, Tennessee 
Eastman Co., Kingsport, Tenn. 


NORTHERN CALIFORNIA 


Pres. Bruce E. Powell, 4393 Janna 
Vista, El Sobrante, Calif. Secy. Gor. 
don D. Craig, The Foxboro Co., 3% 
Preda St., San Leandro, Calif. Meet. 
ing: Second Monday, 7:00 Py¥ 
Spenger’s Restaurant, Foot of Uni- 
versity Avenue, Berkeley, Calif. 


NORTHERN INDIANA 


Pres. Heinz Cook, 8812 S. Harper 
Chicago 19, Ill. Secy. Arthur F. Pawle, 
713 W. 35th Ave., Gary, Ind. Dei, 
Virginia W. Pawle, 425 Connecticut St, 
Gary, Ind. Meeting: Second Tuesday, 
8:00 P.M., The Slovak Club, 901 W 
llth Ave., Gary, Ind. 


OAK RIDGE 


Pres. C. Stephen Lisser, 203 Virginia 
Road, Oak Ridge, Tenn. Secy. John 
L. Horton, 132 Georgia Avenue, Oak 
tidge, Tenn. Del. Raymond K. Adams, 
133 Newberry Circle, Oak Ridge, Tenn. 
Meeting: First Wednesday, 8:00 P.M, 
Ridge Recreation Hall, Oak Ridge, 
Tenn. 


OGLETHORPE 


Pres. R. R. Newton, Jr., 18, Oleander 
Ave., Savannah, Ga. Secy. John D. 
Goodrich, Jr., P.O. Box 570, Savannah, 
Ga. Del. George Fawcett, 1 E. 62nd 
St., Savannah, Ga. Meeting: Second 
Friday, 8:00 P.M., Reddy Kilowatt 
Room, Savannah Electric & Power Co. 
Savannah, Ga. 


OKLAHOMA CITY 


Pres. Charles M. Halsell, 4412 N.W. 
47th St., Oklahoma City, Okla., Secy. 
Don Clark, Classen Terrace Bldg. 
Room 112, Oklahoma City, Okla., Del. 
G. R. MecDannold, 5509 N. Billen, 
Oklahoma City, Okla. Meeting: First 
Tuesday, 7:30 P.M., Oklahoma Gas & 
Electric Auditorium, 3rd & Harvey, 
Oklahoma City, Okla. 


OMAHA 

Pres. Robert J. Morley, Northern Na- 
tural Gas Co., 2223 Dodge St., Omaha, 
Neb. Secy. James Overhoe, Minnea- 
polis-Honeywell, 403 No. Saddle Creek, 
Omaha, Nebr., Del. Robert B. Plumb, 
5119 Nicholas St., Omaha, Nebr., 4 
ing: Second Monday. No fixed meet 
ing place, Omaha, Nebr. 


PADUCAH 


Pres. Charles I. Overbey, Box 42 
Calvert City, Ky. Secy. Robert W. 
Langstron, 831 S8. 2ist St., Paducah, 
Ky. Del. Jack C. Taylor, 119 N. 
Spence St., Mounds, Ill. Meeting: First 
Thursday, 7:30 P.M., Paducah Wo- 
men’s Club, 1406 Jefferson St., Padu- 
eah, Ky. 


PANHANDLE 


Pres. Homer P. Ballengee, 11 Hughes 
Phillips, Texas. Secy. Ralph H. Glens, 
3102 Westhaven Drive, _ Amarillo, 
Texas. Del. J. R. Connell, Phillips 
Chemical Co., P.O. Box 391, Borgel 
Texas. Meeting: Third Tuesday, Net 
ner 7:15 P.M., Meeting 7:30 P.M., Fh 
lips Grade School Cafeteria, Phillips, 
Texas. 
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PENSACE G. Baker, Chemstrand Corp., 
Gen, Engr. Dept, P.O. Box 1507, 
nsacola, Fla. Secy. Robert Craig, 
oe n Equipment Co., 631 Rue 
Max, ensacola, Fla. Del. Frank A. 
mas, Jr., P.O., Box 1615, Mobile, 
Meeting: Third Thursday, 6:30 

p.M., Carpenter's Restaurant, Pensa- 


cola, 


AIN BASIN 
aot F. Leon Stearns, Rural Route, 
Vincent, Texas. Seoy- Chet Reeves, 
Jr. Western Co., Midland, Texas; Del. 
Donald Geer, Shell Oil Co., Box 1509, 
Midland, Texas. Meeting: Second 
Tuesday, 8:00 P.M., Lincoln Hotel, 


Odessa, Texas. 


J. M. PERRY INSTITUTE 

. Rodney Greiling, 613_W. Pine 
St. Yakima, Wash. Secy. Robert A. 
Davis, 2011 Washington Avenue, Yaki- 
ma, Wash. Meeting: Second Thursday, 
9:30 P.M., J. M. Perry Institute, 2011 
Washington Avenue, Yakima, Wash. 


PHILADELPHIA ; 
Pres. Clifford B. Ives, 105 Narberth 
Avenue, Narberth, Pa. Secy. E. Ross 
Forman, PE, Moore Products Co., H 
& Lycoming, Philadelphia 24, Pa. Del. 
Ralph C. Kimball, 35S. 9th St., Phila- 
delphia 7, Pa. Meeting: Third Wed- 
nesday, 6:00 P.M. Engrs. Club, 1317 
Spruce St., Philadelphia 7, Pa. 


PITTSBURGH 

Pres. Ben Fogleman, 3737 Poplar Ave., 
Pittsburgh 34, Pa. Secy. Louis C. 
Bishop, 1136 Sandalwood Lane, Pitts- 
purgh 37, Pa. Del. Mifflin S. Jacobs, 
810 Noblestown Rd., Pittsburgh 5, Pa. 
Meeting: Fourth Monday, 6:30 P.M., 
University Club, University Place, 
Pittsburgh 13, Pa. 


PORTLAND 

Pres. Elton C. Phillips, Northwest Na- 
tural Gas Co., 132 N. W. Flanders St., 
Portland 9, Oregon. Secy. Glenn 
Foulkes, Instrument Laboratory, Inc., 
1316 S. E. 7th Ave., Portland, Oregon. 
Del. Robert W. Martig, 5741 N.E. Gli- 
san, Portland, Oregon. Meeting: Third 
Friday. 6:30 P.M., Ione Plaza, 1717 
S.W. Park, Portland, Oregon. 


PRESQUE ISLE 

Pres. Orrin H. Keeling, 611 Oakmont 
Ave., Erie, Pa. Secy. Robert B. Gray, 
Erie Resistor Co., 520 E. 25th St., 
Erie, Pa. Del. Paul R. Thomas, Old 
Orchard Dr., Westminister Hets., Erie, 
Pa. Meeting: Fourth Tuesday, 8:00 
P.M. No specified place, Erie, Pa. 


RICHLAND 

Pres. C. O. Clemetson, P.O. Box 864, 
Richland, Wash., Secy. C. S. Slenning, 
E. 13211 Semro, Spokane, Wash. Del. 
R. A. Rhorbacher, 2302 Olympia. Rich- 
land, Wash. Meeting: Second Wednes- 
day, 7:30 P.M., no definite meeting 
place, Richland, Wash. 


RICHMOND-HOPEWELL 

Pres. William B. Brown, District Man- 
ager, Fischer & Porter, 6211-A Broad 
Street Rd., Richmond 26, Va., Secy. 
Charles H. Miller, P.O. Box 143-A, 
Bon Air, Va. Del. Wm. H. Reynolds, 
7712, Pinehill Dr., Richmond, _Va., 
Meeting: Last Tuesday, 6:00 P.M., 
Hotte Shoppe Cafeteria, 7th & Grace 
Sts., Richmond, Va. 


ROCHESTER 

Pres. Carl Pearson, 3 Juniper St., 
Rochester, N. Y. Secy. Louis W. 
Kretchmer, 119 Ayer St., Rochester 
15, N.Y. Del. Franklin C. Kiesling, 161 
Sheraton Drive, Rochester 16, N. Y. 
Meeting: First Tuesday, 7:15 P.M., 
Rochester German Club, 315 Gregory 
St., Rochester, N. Y. 


SABINE NECHES 

Pres. L. M. Petrie, 1607 Carter Ave., 
Orange, Texas. Secy. J. B. Arant, 4 
Childers Drive, Orange. Texas. Del. 
Robert L. Patton, 3524 Piatt Ave., Port 
Arthur, Texas. Meeting: Fourth Tues- 
day, 7:30 P.M., Naval Park Rental Of- 
fice Reservation Hall, Orange, 
Texas. 


SACRAMENTO 


Pres. Martin Berlin, 5609 Rosedaie 
li ay, Sacramento, Calif. Secy. Wil- 
am Chow, 3435 Serra Way, Sacra- 
wen Calif. Del. Richard Ash, 1402 
FS t St., Sacramento, Calif. Meeting: 
Dine Wednesday, 8:00 P.M. Moby 
ck’s Restaurant, 2751 Fulton, Sacra- 
mento, Calif. 
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ST. LOUIS 


Pres. James W. Stallings, 29 Marietta 
Place, Alton, IIL Secy. Don ‘ 
Griesedieck, 9716 Portage St., St. Louis 
21, Mo. Del. Edward Zurow, 1613 
Meredith Drive, St. Louis 23, Mo. 
Meeting: First Wednesday, 8:00 P.M., 
St. Louis Engineers Club, 4369 Lind- 
ell Blvd., St. Louis, Mo. 


SAN DIEGO 


Pres. George A. DiMatteo, 8921 Pine- 
crest Dr., San Diego 11, Calif., Secy. 
J. Walter Finch, 3525-5th, San Diego, 
Calif., Del. John H. Jensen, P.O. Box 
248, Lemon Grove, Calif. Meeting: 
Second Thursday, 8:00 P.M., Lafayette 
roe” 2223 El Cajon Blvd., San Diego, 
Calif. 


SAN FERNANDO VALLEY 


Pres. Creighton A. Webb, 20305 
Gresham Street, Canoga Park, Calif. 
Secy. Carl E. Hoefener, 20519 Bryant 
Street, Canoga Park, Calif. Del. Rob- 
ert L. Galley, 4976 Marmol Drive, 
Woodland Hills, Calif. Meeting: Sec- 
ond Monday, 7:00 P.M., Fireside Inn, 
15927 Ventura Blvd., Encino, Calif. 


SANTA CLARA VALLEY 


Pres. Kenneth W. Johnson, 4078 La- 
guna Way, Palo Alto, Calif. Secy. Nor- 
man A. Austin. 611 E. Meadow Drive, 
Palo Alto, Calif. Meeting: No date or 
time set as yet. 


SARNIA 


Pres. George Michael Hicks, Rainbow 
Inn, R.R. 3, House No. 15. Sarnia, 
Ont., Canada. Secy. L. Marlo Fournier, 
263 Seminole St., Bluewater, Sarnia, 
Ont., Canada. Del. R. L. Asselstine, 
891 Burr St., Sarnia, Ont., Canada. 
Meeting: Fourth Monday, 8:00 P.M., 
Vendome Hotel, Front St., Sarnia, 
Ont., Canada. 


SAVANNAH RIVER 


Pres. Alfred W. Rothwell, 919 Stanton 
Drive, N. Augusta, S. C. Secy. Frank 
Cc. Hightower, 137 Lynwood Drive, 
Aiken, S. C. Del. J. W. Cochrane, 1918 
Bunting Drive, N. Augusta, S. C. 
Meeting: Second Wednesday, 7:00 
P.M., Ship Ahoy Restaurant, 627 Broad 
Street, Augusta, Ga. 


SCIOTO VALLEY 


Pres. Arthur E. Fischer, 130 Cottage 
Lane, Chillcothe, Ohio. Secy. Frank 
A. Plut, Jr., 328 Morningside Dr., 
Waverly, Ohio. Del. Morris G. Moses, 
2724 Gilbert Ave., Portsmouth, Ohio. 
Meeting: Fourth Tuesday, 7:00 P.M., 
Scioto Motel, U.S. Route 23, Waverly, 
Ohio. 


SEATTLE 


Pres. Ray H. Branom, 2137 2nd Ave., 
Seattle 1, Washington. Secy. Theo- 
dore M. Mathison, 455 South 146th, 
Seattle 88, Washington. Del. Fred W. 
Thiele, 1411-4th Ave., Bldg., Seattle 1, 
Washington. Meeting: Second Friday, 
8:00 P.M., Bagley Hall, University of 
Washington, Seattle, Wash. 


SOUTH BEND 


Pres. George M. Rossiter, 2706 S. Hill- 
top Dr., South Bend, Ind. Secy. Edwin 
A. Armstrong, 2136 Spunsall Dr., Niles, 
Mich. Del. Lathan E. Baker, 1615 
Hilltop Dr., South Bend 14, Ind. Meet- 
ing: Fourth Thursday. 6:30 P.M., 
Alby’s Steak House, Western Ave., 
South Bend, Ind. 


SOUTH TEXAS 


Pres. Thomas L. McCoy, Jr., 4834 
Odem Drive, Corpus Christi, Texas. 
Secy. Homer C. Givens, LaGloria 
Corp., Box 637, Falfurrias, Texas. Del. 
Robert L. Nickens, 609 Hoffman, 
Corpus Christi, Texas. Meeting: First 
Thursday, 7:30 P.M., Delhi-Taylor Oil 
Corp. Refinery, Poth Lane, Corpus 
Christi, Texas. 


TAMPA BAY 


Pres. Richard D. Wood, 5258-9th Ave. 
N., St. Petersburg, Fla. Secy. Joseph 
H. Andrews, P.O. Box 867, Bartow, 
Fla. Del. Joseph H. Andrews, P.O. 
Box 867, Bartow, Fla. Meeting: Third 
Friday, 8:00 P.M. Various places. 





TIDEWATER-VIRGINIA 


Pres. Francis M. Wakefield, 18 Rex- 
ford Drive, Denbigh, Va. Secy. J. 
Frederick Gilroy, III, 306 Lynhaven 
Drive, Hampton, Va. Meetings: No 
set meeting date as yet. 


TOLEDO 


Pres. Warren R. Kowalka, 1701 E. 
Broadway, Toledo 5, Ohio. Secy. Rob- 
ert G. Morris, c/o Champion — Plug 
Co., Toledo 1, Ohio. Del. enry F. 
Merkel, Minneapolis-Honeywell Regu- 
lator Co., 5618 Secor Road, Toledo, 
Ohio. Meeting: Second Wednesday, 
8:00 P.M., Toledo Edison Service Bldg. 
Auditorium, 900 W. Delaware, Toledo 
10, Ohio. 


TORONTO 


Pres. J. D. Baker, Baker Instruments, 
Ltd., 185 Davenport Rd., Toronto, 
Ontario, Canada. Secy. F. G. Stone, 
B-A Oil Co., Ltd., Clarkson, Ontario, 
Canada, Del. Cranford K. Gibbs, Keith 
Mercer Co., 75, Hillhurst, Toronto, 
Ontario, Canada. Meeting: Fourth 
Thursday. No definite meeting place, 
Toronto, Ontario, Canada. 


TULSA 


Pres. Max T. Nigh, Service Pipeline 
Co., Box 1979, Tulsa, Okla. Secy. 
George E. Woolfall, Oklahoma, Okla- 
homa Natural Gas Co., Box 871, Tulsa, 
Okla. Del. Robert G. Huggins, 4915 S. 
Detroit, Tulsa, Okla. Meeting: First 
Monday, 6:00 P.M., Bordens Cafeteria, 
Admiral & Sheridan, Tulsa, Okla. 


TWIN CITY 


Pres. Harold Rose, Minnesota Mining 
& Mfg. Co., 400 McKnight Road, St. 
Paul 6, Minn. Secy. Robert Cahill, 
Ramsey Engr. Co., 2451 University 
Avenue, St. Paul 14, Minn. Del. J. 
R. Lowe, Minnesota Mining & Mfg. 
Co., 400 McKnight Road. St. Paul 6, 
Minn. Meeting: Fourth Tuesday, 6:30 
P.M., various meeting places. 


VANCOUVER 


Pres. J. S. Gray, Trans. Mt. Oil, Pipe 
Line Co., 400 E. Broadway, Vancouver 
10, B.C., Canada. Secy. Roy Cuthbert, 
% B.C. Research Council, University 
of British Columbia, Vancouver 8, 
British Columbia, Canada. 


WASHINGTON 


Pres. Vernon E. Benamin, David Tay- 
lor Model Basin, Washington, D. C. 
Secy. Arnold Wexler, National Bureau 
of Standards, Washington 25, D C. 
Del. S. H. J. Womack, National 
Bureau of Standards, Washington 25, 
D. C. Meeting: Second Monday, 8:30 
P.M., PEPCo Auditorium, 10th & E 
Sts., N.W., Washington, D. C. Tel: 
JUniper 8-4666. 


WAYNE COUNTY 


Pres. Robert Smith, 1438 Yorkshire, 
Detroit 30, Mich. Secy. Gilbert F. Row- 
land, 13128 Kingston Road, Hunting- 
ton Woods, Mich. Del, Wm. E. Har- 
rison, 17329 Brody St., Allen Park, 
Mich. Meeting: Second Monday, 8:00 
P.M., Casadei’s Restaurant, 400 S. Fort 
St., Detroit, Mich. 


WESTERN MASSACHUSETTS 


Pres. Merlyn F. Wolcott, 711 Mercury 
Ct., West Springfield, Mass. Secy. A. 
William Wotring, 64 Meadow Brook 
Rd., Springfield, Mass. Del. Francis 
A. Eisenman, 99 Willowbrook Dr., 
Springfield, Mass. Meeting: First 
Tuesday 8:00 P.M., 39 Oak St., Indian 
Orchard, Mass. 


WICHITA 


Pres. Walter O. Naramore, 658 Fair- 
way, Wichita 12, Kan. Secy. John K. 
Knowles, 300 N. Broadway, Wichita 
2, Kan. Del. August J. Dettbarn, 4240 
Bellaire, Wichita 18, Kan. Meeting: 
Second Monday, 6:30 P.M. El Charro 
Restaurant, 5325 E. Kellogg St., Wichi- 
ta 18, Kansas. 


WILMINGTON 


Pres. Joseph F. Coughlin, 2504 Foulk 
Woods Rd., Foulk Woods, Wilmington 
3, Del. Secy. Alfred H. McKinney, 
215 W. 24th St., Chester, Pa. Del. 
Philip M. Fleming. 6 Van Dyck Dr., 
Wilmington 38, Del. Meeting: Fourth 
Tuesday, 8:00 P.M., Hanna’s, Penn 
Ave., Wilmington, Del. 
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SECTION NEWS 





New Manual for Section Program Chairmen 


Section program chairmen, charged 
with finding the best programs to 
keep their members informed on what 
is happening in the industry and the 
world, will have an assist from a 
uewly written “Manual for Section 
Program Chairmen.” Copies of the 
manual are being sent to the district 
vice presidents for distribution to 
each section. 

The manual, which will serve as a 
guide to the chairmen, has been care- 
fully and studiously written by the 
Society’s Program Advisory Commit- 
tee under the able direction of its 
chairman Robert L. Rice. Rice insists 
that the credit belongs to the mem- 
bers of the committee. He says, 
“Their willingness to accept assign- 
ments and complete them on schedule, 
made the task easy.” 

It is interesting to note that the 
members of the committee are in one 


way or another connected with the 
training programs in their respective 
companies. Members serving on the 
committee are: W. L. Applegate, 
Burgess-Manning Co.; L. M. Zoss, Tay- 
lor Instruments Cos.; W. H. Furry, 
The Foxboro Co.; E. R. Jablonski and 
R. E. Love, Weston Instruments; 
Charles F. Johnson, Jr., The Bristol 
Co.; W. T. Rockwell, Minneapolis- 
Honeywell and Robert L. Rice, Fisher 
& Porter. 

In a letter to the section program 
chairmen, ISA Prexy Robert Jeffries 
said, “In your hands is the question 
of whether the Section: and Society 
will succeed well or poorly. Programs 
are the key to a good meeting. Good 
meetings are the key to good attend- 
ance. Good attendance is the key to 
good sections and, finally, good sec- 
tions are the key to a strong society.” 





Northern California Section Experiments 


Imagine a high school student able 
to go the rounds with an experienced, 
and capable man in the industrial or 
science field of his choice for a day. 
The Northern California Section thinks 
this is a good idea—an excellent way 
to interest young people in the tech- 
nological fields, to let them know 
“what it’s really like.” More than just 
thinking about it, the section has 
stepped out and done something posi- 
tive to implement their adea. 

When September school days roll 
around for students at Berkeley High 
School in Berkeley, California, there’ll 
be something new added to the cur- 
riculum—‘“‘A Day in Industry.” The 


Section is starting on a limited scale 
at one high school to see how well 
the idea works out in actual practice. 

The Northern California Section, 
working hand in hand with the school 
board, will match a high school stu- 
dent and a man in the industry of the 
student’s choice for a day, to give the 
student a “feel” for the industry, 
science or technical field he is in- 
terested in. 

This sounds like a working plan 
that other sections could well con- 
sider for their own area. As the plan 
goes into action, ISAJ will keep the 
other sections posted on how it is 
progressing. 





Cleveland Officers Work thru Summer Heat 
to Plan “Hot” Programs and Arrange Shift 


Cleveland Section can look forward 
to a 1958-1959 meeting season packed 
with outstanding, informative pro- 
grams, thanks to the industry of its 
new officers. For, while most of us 
basked in the warmth of sunny days 
at the beach, or, following work, took 
off for cool evening swims, the new 
officers and members of the section’s 
executive board waived good times and 
spent the summer hard at work plan- 
ning the 1958-1959 program and arrang- 
ing for a shift to a new meeting place. 

For the first meeting of the new sea- 
son, the section will hear R. J. Kryter, 
formerly of the Esterline-Angus Com- 
pany, speak on an especially “hot” 
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topic — “Sputniks, Space and You.” 
This lead-off program gives some indi- 
cation of the timely topics that will 
be broached at successive section 
meetings during the year. 

After meeting for many years at the 
Cleveland Engineering Society Build- 
ing—which formerly housed a tele- 
phone exchange—the section will now 
hold all its meetings in the posh, new 
$1,500,000 Cleveland Engineering and 
Scientific Center. The Center is 
being dedicated this month. 

C. A. Prior, able Journal Corres- 
pondent for the section, reports that 
the section—no slouch in the work de- 
partment—is raring to go with bigger 
and better things in the new season. 


Four New Sections 
Join the Ranks 


The Society is growing by leaps and 
bounds, and as a result of the action 
taken by the Executive Board late jp 
July, four new sections will join ISA's 
ranks when their charters are pre- 
sented sometime in September. The 
new sections are Jacksonville Section, 
Jacksonville, Florida; Santa Clarg 
Valley Section, Santa Clara Valley, 
California; Tidewater-Virginia Se. 
tion, Norfolk-Newport News, Virginia; 
and Western Massachusetts Section, 
Springfield, Massachusetts. 


Steve Kennedy, one of the wheel 
horses in Jacksonville writes, “Ip 
general it seems to us that we havea 
solid corps of interested people. | 
feel that one of the keys to the sue 
cess of this section is the securing of 
good programs; however, it is ap 
parent that the members are generat- 
ing quite some enthusiasm simply be 
cause they are able to get together 
regularly and swap ideas. The sec 
tion has lined up a real program for 
the coming season.” 

“We enthusiastically believe,” writes 
Allen Lee of Santa Clara, “that the 
Santa Clara Valley area offers a great 
future for the ISA since instruments 
tion is an important activity to many 
of the industries in the area. The sec 
tion hopes to draw members from an 
area bounded by San Mateo and 
Burlingame in the north to San Jos 
in the south. ... This area encompass 
es the “electronics center” on the 
Peninsula which offers a_ previously 
untapped source of members to ISA.” 


The new Western Massachusetts See 
tion reports in with its slate of new 
officers: President, Merlyn Wolcott; 
vice president, Frank M. Keefe; see 
retary, William Wotring; treasurer, 
Paul Weissbrod; national delegate, 
Francis Eisenman; alternate, Walter 
Loughran, Jr. and publicity chairman, 
Ken Rubinwitch. 

In describing the area which the 
new Tidewater Section will cover, F. 
M. Wakefield tells ISAJ, “There are 
many people in this area who work 
with all phases of instrumentation— 
from basic research to application and 
servicing.” The section anticipates 
a steady growth. 

ISA welcomes these new sections 
and the ISAJ will carry more infor 
mation on the new sections in thé 
months to follow. 
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SECTION BRIEFS — 





IgA’s sections came up with many 
interesting programs to round out the 
1957-1958 season. Here are a few as 
reported to ISAJ by the sections’ reg- 
ular Journal Correspondents. 


Continental Baking Co. was the site 
of a tour scheduled by the Indian- 
apolis Section in June. Automatic 
controls are used extensively to con- 
trol production of the firm’s goods. 





Water plant instrumentation was 
the hot subject discussed by Andrew 
A. Zahner, Burns and McDonnell En- 
gineering Co., at the Kansas City Sec- 
tion gathering. 


New Officers for the Lehigh Valley 
Section include Charles F. Homewood, 
president; Herman C. Brown, vice 
president; Norman M. Clauser, secre- 
tary; and Harold A. DeRemer, treas- 


urer. 





Ladies were on hand for the June 
meeting of the Birmingham Section. 
Films were shown of general interest 
on technical subjects and new officers 
were installed. 





“Trends in Technical Education” 
was discussed by Dr. C. L. Dumaree at 
the Columbus Section meeting. Ladies 
were there to ask questions and par- 
take in an enjoyable dinner. 


> new members 


Franke, Arthur Stirling Grimes, Donald 
A. M. Mackay 
NIAGARA FRONTIER: Lynn F. Bruce, Wil- 
wial E. Glenney, Francis C. Huber, Jr., 
pe Welford E. McGee, Herbert Pfoetsch 
RTHERN CALIFORNIA: George A. 
Abbott, Harry C. Ehrmantraut, Kenneth 
McDermith, Jr. Keith, H. McFarland 
NORTHERN INDIANA: Harold F. De 
” Carli, Alexander Rayshich 
ORTH TEXAS: H 4 
R. ugh W. Bryant, Robert 


OKLAHOMA CITY: Verne C. Kennedy, Jr. 

PITTSBURGH: Bernard T. Jacob, Walter 
Frank Merten, Lawrence J. Phelan 

ROCHESTER: John B. Melnyk 

— NECHES: LeRoy J. Engdahl, Ed 


ST. LOUIS: James K. McLau hlin, William 
Biase ag W. Schulz, Ben F. 
wile’ erner Thomas, Glenon Roy 

SAN DIEGO: Kenneth A. Dellinger, John M. 

arner 

TIDEWATER-VIRGINIA: Edward Earl Ash- 
ley, Edward L. Bartholomew, John Thomas 
Beco Cet, alt Mayet coat 

| . p ymond Conrad, 
Bruce D’Este Flagge, Charles Melton Hill. 
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The Twin Cities Section has given 
the nod to Ray Hopper to chair the 
Section’s 1959 Symposium. Plans are 
already underway—January 29-30, 1959 
at the Pick-Nicollet Hotel. 





The last meeting of the 1957-58 
season for the Sabine-Neches Section 
was an extensive tour of the Texas- 
U. S. Chemical Company. 





Dr. William Duerig, vice president, 
Research and Engineering, Midwestern 
Instruments, rounded out the season 
for the Houston Section with his dis- 
cussion of basic data storage systems. 





Charles B. Moore, research meteorolo- 
gist at Arthur D. Little, Inc., spoke on 
“Studies of Thunderstorm Electrifica- 
tion in New Mexico” at the June meet- 
ing of the Eastern New York Section. 
Moore, who appeared on the T.V. pro- 
gram “Conquest” showed movies of 
his free balloon flights into thunder- 
storms and discussed instrumentation 
problems associated with his electri- 
fication studies. 





So well received was the tour of 
WFLA-TV by the Tampa Bay Section 
in 1957 that the members asked to have 
it rescheduled again for this year. A 
good group made the rounds of the 
studios and examined the transmitting 
equipment. 





The last formal meeting for the 
Atlanta Section for 1957-58 featured 
Dr. Kenneth Wagner, Industrial De- 
velopment Department, Georgia Tech. 
His topic represented a resume of all 
the research studies carried on at the 
University. 





Shown here are the officers for the 
1958-59 season in the New Jersey Sec- 


tion. (left to right) Lawrence A. 
Krumm, secretary; Gerald L. Stebbins, 
treasurer; Warren S&S. Jones, president; 
Eliot R. Hill, national delegate; and 
Joseph D. Yanak, vice president. 


A fitting subject for a final meeting 
is ISA’s past, present and future. Tom 
Elder, District III vice president took 
this as a theme for his talk to mem- 
bers of the Chattanooga Section. 
MIT’s sound film on automation was 
also shown at the meeting. 


Central New York Section heard T. 
Dlugolecki, chief, Instrumentation Sec- 
tion, General Engineering Laboratory, 
Rome Air Development Center, discuss 
automatic test instrumentation for 
USAF ground electronic equipment. 


Fact and fallacy on _ solid-state 
theory and practice got a complete 
airing at the Fairfield County Sec- 
tion’s meeting. The problems of de- 
signing and using semiconductor cir- 
cuits were covered in a panel discussion 
moderated by Dr. Bernard J. Rothlein, 
technical director, Sperry Semiconduc- 
tor Division, Sperry-Rand Corp. 








Jr., Theodore C. Hines, Alfred Livingston 
Jones, Lloyd S. Keafer, Jr., Miles L. 
Lockard, Charles Gardner Marple, James 


BALTIMORE: Walton R. Loweree, James W. 
Mannion, Jr. 


CENTRAL ILLINOIS: David G. Lohnes 
CHATTANOOGA: James V. Pigford 


CHICAGO: John T. Anagnost, Robert G. 
Aumiller, Dwight Bowman, William F. 
Crawford, Alfred C. Daugherty, John P. 
Drummond, Wesley T. Duyser, Sam Novel- 
lo, Alfred L. Westburg, Shep Winter 


DETROIT: Robert W. Campbell, James B. 
Hill, Harvey B. Loughin 


FAIRFIELD COUNTY: Arthur W. Johnson 


HOUSTON: Loren W. Robinson, Leon J. 
Ziesel, Jr. 


J. M. PERRY INSTITUTE: Fred Eugene Beem 


JACKSONVILLE: Andrew E. Bennett, Wil- 
liam K. Berglund, Robert E. Bradley, 
Mark H. Brotherton, Van A. Butts, Jr., 
Jack E. Edgar, Frank Gibson, Arthur Her- 
bert Gould, James L. Green, Jr., James W. 
Hendricks, William Isaac, William B. 
Keene, Jr., Robert T. Keller, Stephen R. 
M. Kennedy, Leroy L. MacKee, Julian 
Scaffe McInnis, Claude L. Rucker, Jr., 


Verlin W. Smith, Vincent P. Sullivan, 
David P. Thomas, George H. West, Jr., 
Clarence W. Wright 

MOJAVE DESERT: Robert C. Lewis 

NEW JERSEY: Robert W. Slater 


NEW YORK: Alexander Drexler, Albert Henry 
William E. Schreiber, Robert H. Smith, 
P. O’Briant, Jr., Kenneth R. Oliver, Jr., 
William H. Overton, Jr., Lola M. Parsons, 
B. Charles Renfro, Robert H. Riley, Jr., 
Joseph F. Rittmeyer, Robert L. Stubble- 
field, Hampton P. Stump, Jr., Lisle Eman- 
uel Taylor, Ned D. Wagner 

TORONTO: Norris Bartley Ward 

TULSA: M. L. Wetmore 

WESTERN MASSACHUSETTS: Vincent E. 
Barrett, Richard Karl Berger, Richard I. 
Bortle, Alexander Clelland, Jay A. Curtis, 
Jr., Francis A. Eisenman, Robert Eller- 
shaw, John D. Florence, Joseph E. Fox, 
Ernest Hesse, Gerald F. Kane, Edward J. 
Kaplita, George P. —— <a, Francis M. 
Keefe, Walter J. Loughran, Jr., Stephen 
Mikus, Paul R. O’Connell, Constantine V. 
Petrou, Richard A. Phaneuf, Edward A. 
Reynolds, Jesse O. Richardson, Kenneth C. 
Rubinwitch, Patrick C. Toomey, Walter H. 
Walkup, Paul F. Weissbrod 


MEMBER-AT-LARGE: Thomas A. Adams, 
David G. Turnbull, Henry A. Van Hala 
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Alice L. Brown 
Brown Instruments 





Leona S. Kurtzhalz 
General Electric 





Gertrude Guers 
Leeds & Northrup 





“She’s”’ 
in a 
“He” Industry 


Brace yourselves, all ye who still believe “it’s a man’s world.” The three active 
women members of ISA’s Philadelphia Section are living proof that Another 
rampart which once barred women from almost every profession has gone the 
way of the cigar store Indian and the Stutz Bearcat. The ladies that represent 
Philadelphia in ISA are Alice L. Brown, Gertrude Guers and Leona S. Kurtzhalz 
At first glance, their membership in a group vitally interested in instruments 
and controls seems incongruous. But in this year of grace 1958, women fill 
responsible positions in such widely divergent fields as chemistry, advertising 
politics and even industrial management (See ISAJ, December 1957, page 596), 
So, why not instrument engineering? ; 





Both by training and inclination, the distaff side of the Philadelphia Section 
demonstrates its ability to fill the role it has cast for itself in instrumentation, 


“Graduated by the College of William and Mary with a BS. in chemistry 
and mathematics,” says Alice Brown, “it was discouraging to face the Depression 
refrain, ‘No experience—no job.’ Many part-time jobs later, I answered an ad— 
‘Young woman, college graduate with mathematical background, special training 
will be given.’ But I had half-forgotten my math. In a quandary between wanting 
a real job and yet not wanting to misrepresent myself, I finally concluded my 
application by stating that I was quick to learn and re-learn, but that I had 
actually forgotten most of my math. I learned later that this honest statement 
had gotten me the interview and I was offered the job. 


“This is how I ‘selected’ the instrument field—the job was calculating the bore 
of orifice plates for the Cochrane Corp. With the war years, every few months 
brought some new task to learn. When the Instrument Division became a 
separate company, there were more responsibilities and the experience of helping 
work out operating and paper systems. I had to learn quickly. 


“Sometime ago Ralph Kimball and Bill Gallagher of the Philadelphia Section 
convinced me to join ISA. Nine years of membership have given me not only 
many technical sessions, but more important, the acquaintance of many interest- 


ing collegues in the instrument field. 


“T have been with Brown Instrument Division of Minneapolis-Honeywell Reg- 
ulator for almost two years as an engineer in the Special Products Section for 
Meters, Thermometers and Pressure Gages. ISA friends at Brown helped take 
away the new feeling very quickly and as ever, there is more to learn.” 


Gertrude Guers’ story is a bit different. “CComing from a farm gave me 4 
very practical background for arithmetic. When I graduated from high school 
there were two professions open to women that I could consider for myself— 
nursing and teaching. Since I was 5’2” and weighed 100 pounds, I decided that 
nursing would be a real physical strain, and that I would go to college to become 
a math teacher. I received a B.A. from Penn State in 1943. The war temporarily 
changed my plans to teach. I went into industry to be part of the “War Effort” 
and took General Electric’s offer because it included a training program. There 
was some misunderstanding about which position I should have, and I was put 
into the Inspection Department. About a week after I started, I was talking 
to one of the boys testing under-voltage devices and, as a joke, I took one of the 
devices which he had rejected and told him I would find out what was wronft 
with it. I took it apart and found nothing wrong with it. I put it together and 
asked him to recheck it and it passed the test. An engineer happened to overhear 
us. He asked me where I came from and [| told him I had just started working 
with GE after graduating from Penn State. A short time later I found myself 
part of the Engineering Development Test Department working with engineers 
in the GE training program. This was the beginning of my career as an engineer; 
however, I felt handicapped by not having an engineering degree. 

“IT was a test engineer at GE from 1943 to 1945. When the war was over, 
I decided that women who stayed in engineering would get only clerical-type 
engineering jobs. I felt I would rather teach than have such a job. (As I look 
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pack, I realize this was a foolish idea.) 
From 1945 to 1947 I taught high 
school, but I found discipline problems 
astrain. In 1947, when I was visiting 
GE, they offered me a job and I de- 
cided to be an engineering assistant 
rather than a teacher. 

“Soon after I left teaching and re- 
turned to engineering, I attended Drex- 
el Institute’s Evening School and re- 
ceived my degree in Electrical Engi- 
neering in 1954. I started working 
for Leeds & Northrup in 1952 as a 
specifications engineer, and am now a 
junior engineer in the Analytical & 
Laboratory Instrument Section of Pro- 
duct Engineering. I like my work be- 
cause it is not repetitious, and it pre- 
sents a challenge in using my judg- 
ment, ingenuity and knowledge.” 

While Leona S. Kurtzhalz (Mrs. 
Robert) is not an engineer, she has 
had a great deal to do with instrumen- 
tation. Known as “Mrs. K” in Phila- 
delphia business circles, she is secre- 
tary to George F. Metcalf, general 
manager, Missile and Ordnance Sys- 
tems Department, General Electric 
Company in Philadelphia. 

“I joined ISA,” says Mrs. K.,” dur- 
ing the 10-year period I served as 
Corporate Secretary of Penn Indus- 
trial Instrument Corporation. Since 
my background had been neither scien- 
tific nor technical, it seemed the ISA 
offered a pleasant and profitable way 
of adding to my general knowledge of 
instrumentation and of meeting the 
experts in the field.” 


“T believe that most non-professional 
members of technical or scientific or- 
ganizations—and this does not mean 
feminine personnel only—find it im- 
possible to attend meetings, visit labo- 
ratories or shops during business 
hours for educational purposes. Con- 
sequently, their knowledge of their 
product is often superficial. Member- 
ship in a technical society such as 
ISA certainly helps fill this void. 


“My comprehension of the research 
work being done here at the Missile 
and Ordnance Systems Department 
has certainly been more complete and 
my enjoyment greater due to the fact 
that instrumentation is no longer a 
complete mystery to me.” 


These are not ISA’s only women 
members, there are others in sections 
across the country. These women are 
making a place for themselves and 
other women in the world of industry: 
are striving to learn more and more 
about the field which they have chos- 
en; and are contributing to the growth 
of this industry. ISAJ salutes the 
women of ISA. 





DON’T FORGET TO TUNE IN 
Sunday, September 7, 6:05 p.m. 
EDT. Alex Drier salutes the 
13th Annual ISA_ Instrument- 
Automation Conference and Ex- 
hibit on the program “Monitor” 
over a 200-station NBC hookup. 
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Obituary 





M. F. Behar 


Manoel Felix de Mayo Behar, vice 
president of Instruments Publishing 
Company, Editor Emeritus of Instru- 
ments and Automation magazine, a 
founder of the Instrument Society of 
America, Honorary Member of ISA, 
and pioneer in the field of instrumen- 
tation, died August 1, at Colby Junior 
College, New London, N. H., while at- 
tending the Gordon Research Confer- 
ence on Instrumentation, which he 
helped establish. 


Born in France in 1889, he received 
his education in France, Switzerland, 
England, and, in this country, at Pratt 
Institute and Columbia University. In 
1929 he became editor of Instruments 
and Automation magazine, a position 
he held until 1955 when he became Edi- 
tor Emeritus. 


The “Major,” as he was called by 
his friends, filled a unique position in 
the instruments field, espousing all 
causes and projects which would 
further the art and science of instru- 
mentation. He helped greatly, using 
the magazine as his forum, in estab- 
lishing the Gibson Island Instrumen- 
tation Conference, now the well-known 
xordon Research Conference on Instru- 
mentation. 


His persistant advocacy of the for- 
mation of an instrument society led 
to the formation of ISA and contrib- 
uted materially to the Society’s rapid 
growth. 


In 1955 he was cited as an honorary 
member of ISA. The citation read: 


“For his distinguished role in all ac- 
tivities fostering the art and science of 
instrumentation during the past 30 years, 
particularly for his contributions to the 
terminology and to the basic literature 
of instrumentation, for his vigorous 
pioneering efforts as editor of Instru- 
ments and Automation, to develop a 
professional status for instrumentation 
and to found the Instrument Society of 
America.” 

For more than 30 years M. F. Behar 
worked unflaggingly to clear instru- 
ment terminology and concepts from 
ambiguity, in effect to clarify the 
fundamentals. His efforts resulted in 
numerous handbooks which have be- 
come invaluable to the field. 





NEWS 
IN BRIEF 





Feedwater pump differential controls 
for nine new U.S. Navy destroyers will 
be supplied by Hagan Chemicals & Con- 
trols, Inc. These controls, which reg- 
ulate speed of turbine driven feed- 
water pumps, were ordered by Worth- 
ington Corp., builder of the feedwater 
pumps. ... z Acoustica Associates, Inc. 
enters the electronics field with the 
formation of a new Electronics Man- 
ufacturing Division in Mineola, N. Y. 


National Cylinder Gas Division of 
Chemetron Corp. is building a $3 mil- 
lion liquid oxygen, nitrogen and argon 
plant near Philadelphia. . . . Volume 
57, 1430-page 1957 Proceedings of 
ASTM, is currently available at $12.00 
from ASTM... . Instruments for Meas- 
urement Co. will carry the electronic 
instrument line of Belleville-eHexrem 
Corp. ... Operating 2% shifts, 7 days 
a week, the £Zl-Tronics’ Alwac III-E 
electronic data processing system has 
established a record of 97142% uptime. 


The 3lst Norelco X-ray Diffraction 
School, for those interested in rapid, 
accurate methods of analysis, will be 
held at the Sir Francis Drake Hotel, 
San Francisco, September 8 through 
12.... Farwell Metal Fabricating, St. 
Paul, was selected as one of the seven 
U.S. manufacturers to be visited by an 
eight-man German automation study 
team during June and July. . . An 
electronic device which uses nuclear 
energy to “peer” through the hot walls 
of foundry furnaces to keep a constant 
automatic check on the level of ma- 
terial inside has been developed by 
Nuclear Corporation of America. 


Construction of a 10,000 sq. foot of- 
fice addition to its Skokie, Ill. plant 
was announced by Powers Regulator 
Co. ... Speaking of expansion, Aerojet- 
General Nucleonics has completed de- 
sign of a 24,000 sq. ft. engineering of- 
fice and 18,000 sq. ft. lab and shop 
building in San Ramon, Calif. The 
building will be used primarily for 
nuclear reactor production. ... Burton 
Manufacturing Co. gets the nod from 
the Air Force to supply special indi- 
cating instruments for the recently an- 
nounced B-47 modification program... . 
To expand its sales and service opera- 
tions, Brooks Rotameter has _ estab- 
lished two new district offices: One 
in New York City and the other in 
Nutley, New Jersey. ... A grant of 
$99,001 has been awarded to the Uni- 
versity of Maryland by the AEC for 
operation of a new combined experi- 
mental and theoretical research pro- 
gram in nuclear physics. Servo 
Corp. of America receives a $5000,000 
contract from U.S. Army Signal Supply 
Agency for production of control re- 
corders for use with AN/GMD-2 
RAWIN and other test simulators. 
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+ INDUSTRY 


PERSONALITIES 











Jack Cudahy 


Technitrol 


Robert Sackman 
Ampex 


Robert Sackman (photo) vice presi- 
dent and general manager of Ampex 
Corp., was named to the board of di- 
rectors of ORRadio Industries, Inc. 
Prior to his present position, Sackman 
was manager of Ampex’s Washington, 
D. C. district office, and vice president 
and manager of the Instrumentation 
Division. 


With the opening of a West Coast 
office by Technitrol Engineering Co., 
Jack Cudahy (photo) will become 
manager. Cudahy will provide West 
Coast manufacturers of electronic 
equipment with technical assistance 
on problems involving pulse trans- 
formers and delay lines. 


Walter M. Kay has been appointed 
sales manager in the Philadelphia for 
Republic Manufacturing Co. 


Philips Electronics announces that 
Joseph Meisler has been appointed 
technical commercial manager of the 
firm’s Cryogenics Department. 


Dr. Kurt Schlesinger has joined 
Varian Associates as the first key 
member of the firm’s newly organized 
research team headed by Dr. Louis 
Malter. 


Ampex has named as its national 
sales manager in Philadelphia for 
Division A. A. Sroka. Sroka was pro- 
moted from the position of instrumen- 
tation sales manager in the Central 
Atlantic district. 


Daystrom Inc., has named Leslie M. 
Cassidy as a director of the company. 
Cassidy brings to the Daystrom board 
of directors more than 30 years ex- 
perience in sales, executive manage- 
ment and industrial affairs. 
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William H. Balentine 
T. A. Edison Industries 


Everett J. Long 
CEC 


Appointment of Everett J. Long 
(photo) as director of the Trans- 
ducer Division, Consolidated Electro- 
dynamics, was announced by Kenneth 
W. Patrick, vice president in charge of 
the division. Long, who succeeds Pat- 
rick, was formerly assistant director 
for operations of the division. 


Word reaches us that William H. 
Balentine (photo), manager of the 
Instrument Division, has been ap- 
pointed a vice president of Thomas A. 
Edison Industries. He will continue 
to serve as manager of the division, a 
post which he has held since 1957. 


Pyrometer Co. of America, a new 
organization that will manufacture in- 
struments, thermocouples and acces- 
sories, has just been formed in Penn- 
del, Pa. President of the new firm 
is John V. Metzger (photo). Vice 
president is Leonard Bonn, sales man- 
ager is C. J. Smolinske and chief en- 
gineer is Edward R. Stroik. 


New sales manager of the Western 
Region, Defense Division, The Budd 
Co., is William L. Disston (photo). 
Disston will make his headquarters in 
Budd’s newly established Los Angeles 
office. 


William L. Disston 
Budd Co. 


John V. Metzger 


Pyrometer Co. 





Chalk up another one for Theodore 
A. Rich. Rich, consulting engineer op 
instrumentation at GE’s Engineer} 
Laboratory, has been granted his 80th 
patent. The latest patent is on an 
electrical peak follower circuit, He 
has received 3 Coffin Awards—the 
first for a method of using aluminuy 
instead of copper wire in making jp. 
struments; the second for development 
of a frequency meter; and the third 
for the invention of a fluxmeter, 


Charles T. Fontana becomes map. 
ager of electronic sales for General 
Devices, Inc. He has vast experience 
in installation, use and servicing of 
electro-mechanical com puter-type 
equipment. 


Prime responsibility for develop- 
ment and expansion of G. M. 
Giannini’s control system activities 
will fall to Thomas J. Harriman, the 
firm’s new director of engineering. 





Donald Z. Earle takes on new duties 
as chief engineer on fluid control de- 
vices for Hydrodyne Corp. 


Graham Tyson (photo) has been 
made senior application engineer for 
data handling systems at Telemeter 
Magnetics, Inc. Until joining TMI in 
1957, he was group leader for research 
and development of data processing 
systems at Northrop Aircraft Corp. 


Frank Gard Jameson, president of 
Pacific Automation Products, Inc., re 
ports the appointment of Philip de 
Beixedon (photo) as the firm’s new 
planning director. He will be rt 
sponsible for all plans and programs 
in all areas of the company’s activity. 





Philip de Beixedon 


Graham Tyson 
Pacific Automation 


Telemeter Magnetics 
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“ov Meter has appointed R. T. 
sae casidont engineer in Jackson- 


ville, Florida. 





The appointment of James D. Mixon 
as field service engineer at the Beck- 
man/Process Instruments Division of- 
fice in Chicago was announced by com- 
pany officials early this month. 


-_—_ 


Promotion of Stanley S. Sievers 
from assistant sales manager to sales 
manager of KIN TEL becomes a mat- 
ter of record this month. 


Alfred Bergman has been appointed 
special consultant for process control 
industry applications with Epsco. The 
firm hopes that Bergn:an’s efforts will 
help the corporation become a sig- 
nificant pioneer of high-speed elec- 
tronic techniques for automatic control 
in the process control industries. 


Texas Instrument’s Apparatus Di- 
vision has a new general manufactur- 
ing superintendent in the person of 
Walter H. Owen, and a new manager 
of the division in the person of Earl 
L. Casey. Owen joined TI in 1943 
and Casey has been affiliated with the 
company since its beginning. 


Expansion of “Vibrotron” transduc- 
er development to include accelero- 
meter and inertial navigation applica- 
tions was just announced by BJ 
Electronics, Borg-Warner Corp. The 
notice revealed appointment of Wili- 
liam Q. Nicholson as associate tech- 
nical director and manager of engi- 
neering plans and programs. 


The U.S. Department of Commerce 
Gold Medal for Exceptional Service 
was awarded to Howard S. Bean for 
his work in developing codes for the 
metering of fluids and for his contri- 
butions to technical literature in this 
field. Bean is Chief of National 
Bureau of Standards’ capacity, densi- 
ty and fluid meters section. 


Jack T. Stahl has joined Servo Corp. 
of America as production manager of 
the manufacturing division. Prior to 
coming to SCA he was production en- 
gineer at Fairchild Camera & Instru- 
ment Corp. He will be responsible 
for operations of production planning 
and control, production test, machine 
shop, precision assembly and elec- 

¢ production assembly. 
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HEISE GAUGES 


beer Ae 


Heat and cold have no effect on 
the Heise High Precision Pressure 
Gauge equipped with the new 
Thermal Compensator. (Patent ap- 


plied for) 


Developed by the Heise Labora- 
tories, manufacturers of the 
world’s finest pressure measuring 
instruments, this unique device 
now eliminates all error due to 


thermal variations. Pointer errors 
caused by linkage growth and 
changing modulus in the Bourdon 


Tube are positively and precisely compensated by the equal 
and opposite action of a scientifically designed and balanced 
bimetal bar to maintain calibration through a temperature 


range from 0° to 100°F. 


Even exposed to rapidly changing weather outside the 
confines of the laboratory, the Heise Gauge upholds its tra- 


ditional position as 


THE STANDARD OF THE WORLD 


] Pressure Ranges 15 to 20,000 P.S.I. 
Prices from $196.75 


Dial Sizes 8Y2”-12”-16" 


DELIVERY WITHIN 30 DAYS 


cmmnebenituaadn 


For More Data CIRCLE 97 on Inquiry Card 
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> Industry Notes 


New Instrument Production Figures Give “Specifics” 


For the first time, instrument pro- 
duction figures that “really mean some- 
thing” are available to both instrument 
manufacturers and users who have 
literally been begging for such infor- 
mation. In the past, they have had to 
turn to S.I.C. figures which were not 
specific. Now, a survey by the Scien- 
tific, Motion Picture and Photographic 
Products Division, Business and De- 
fense Services Administration, U.S. De- 
partment of Commerce, furnishes act- 
ual production figures on specific in- 
strument production. 

This survey is one of six phases of 
a comprehensive reporting program for 
the scientific and industrial instrument 
field. It is designed to provide the 
proper product and market identifica- 
tion essential to conducting a meaning- 
ful market analysis, as well as defini- 
tions and classifications which recog- 
nize the “dynamic transition” under- 
gone by the instrument industry. 

Preliminary figures on the first 
phase of the six-phase survey on elec- 
trical measuring instruments were so 
indicative that survey officials jumped 
the gun on the completed survey (it 
will be available later this year) and 
released the following figures: 


Electrical Measuring Instrument 
Production 
July-1, 1956 to June 30, 1957 


Type Quantity (units) 
Regular panel instruments ....... 1,667,678 
Ruggedized panel instruments ... 387,509 


Switchboard instruments, regular 136,875 
Switchboard instruments, high 


rte aides il are bit. 6-06 0.6 00 «04 12,888 
Direct reflecting recording, 

controlling instruments ........ 99,050 
Self-balancing indicating, record- 

ing & controlling instruments... 46,304 
Aircraft instruments ............ 161,259 
ts oo a. os eae oe WG 21,878 
CS EIT PE OT OP 32,178 
Miniature portables .............. 72,849 
Portable standards .............. 14,670 


Laboratory standards ........... 1,711 
Instrument relays & contact 


making instruments ............ 99,357 

Miscellaneous Instruments not 
SED MU awh sabe ccc cece. 24,065 
Total 2,778,271 


The data contained in this tabula- 
tion is based on “basic instrument 
units,” defined as follows: 


U. S. Goes to Geneva Armed for 


As part of its participation in the 
International Conference on Peaceful 
Uses of Atomic Energy which the 
United Nations is sponsoring in 
Geneva, Switzerland, from September 
1 through 14, the U.S. has planned a 
comprehensive and unified exhibit cal- 
culated to show American technical 
ingenuity in its best light. With 21 
governments planning exhibits and 
world interest high, the U.S. is run- 
ning no risk of repeating the Brussel’s 
Fair fiasco. Good or bad, our show- 
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A basic instrument unit is an assembly 
of parts necessary to form a self-con- 
tained unit for performing a measuring, 
controlling or recording operation. A 
basic unit may be either used as a com- 
plete measuring device in itself, or in- 
corporated as a component of a packaged 
instrument or instrument system, which 
may contain two or more different func- 
tional groupings. 

Other phases of the over-all program 
will include optical, gyroscopic, filled- 
system, differential expansion and sim- 
ilar non-electrical instruments, nuclear 
radiation instruments, and a survey 
of packaged instruments and instru- 


ment systems. 


Importance of Survey 


With this survey, instrumentation 
has come into its own. It is the first 
real step in recognizing the “instru- 
ment industry” as a total economic 
entity, vital to the basic economic 
structure of the nation. No longer is 
specific instrument production _in- 
formation buried among numerous 
S.I.C. classifications. The various cate- 
gories that make up the instrument 
industry are isolated. 


Exclusive Interview 


In an exclusive interview with ISAJ, 
Division director Nathan D. Golden 
and his co-worker Louis Edelman came 
through with straight answers to many 
questions already being asked about 
the survey. Here’s what they said. 

Q. What is the purpose of the statis- 
tical program developed by the Di- 
vision? 

A. The program was designed to meet 
the specific statistical needs of the in- 
strument industry, among which is 
a need for data that provides each 
manufacturer with both product and 
market identification for his particular 
line of instruments. 

Q. How does the breakdown on elec- 
trical measuring instruments compare 
with the S.I.C. numbering system? 
A. It doesn’t. A significant portion of 
data on electrical instruments is un- 
identifiably lost among several indus- 


ing at the Geneva Conference can and 
probably will turn out more fodder for 
the world propaganda grist mills. 
Whether we admit it or not, we will 
be matching our equipment with that 
of Russia. So, it figures that the U.S. 
is attending armed for “bear.” 


Various exhibits, dealing with actual 
uses of atomic energy in industry will 
be very much in evidence. Some 
exhibits will be highly technical, some 
dramatically simple. One—the simula- 





trial groups. The form which our data 
on electrical measuring instruments jg 
presented exemplifies one of the statis. 
tical needs which the S.L.C, igs not 
geared to furnish—product identifica. 
tion. : 
Q. You talked about recognizing 4 
“dynamic transformation” of the in- 
strument industry. What do you mean? 
A. The expansion of the range, pre: 
cision, sensitivity, reliability ang ap- 
plicability of instruments to meet the 
growing demands of science and in- 
dustry, has brought about a transfor- 
mation in the industry so that it now 
bears only a superficial resemblance 
to the concept of the instrument indys. 
try as it existed prior to World War 
II. There has been an influx of hu. 
dreds of manufacturers into instr. 
ment production. Technological de 
velopments have produced instruments 
which were unheard of in the pre-war 
period and, in the case of control ip- 
struments, an entire new field hag 
emerged. Therefore the Standard Ip 
dustrial Classification (S.I.C.) is not 
geared to correctly gage the progress 
of the industry, nor afford it the recog. 
nition it deserves as one of the most 
important industries in our economy; 
an industry upon which future scien- 
tific and technological progress is de 
pendent. This is another need which 
our program purports to supply by 
providing the definitions and classif- 
cations appropriate to the instrument 
industry as it exists today. 

In our interview, it was emphasized 
that interest of the industry is the 
key to the success of the program. 
One manifestation of the degree of it 
dustry’s interest will be the number 
of applications received by the Di 
vision to be placed on the mailing list 
when the study is ready for distrib 
tion. If you are interested in know 
ing more about the study, or wish to 
be placed on the mailing list, circle 
the number below on the Readers Ser 
vice Card. 

For More Data CIRCLE 501 on Inquiry Card 


“Bear” 


tion shown (see page 178) will demor 
strate the operating “inside” of an e& 
isting atom-fuel electric power plant 
and accompanying instrumentation. 
This is an exhibit of the AEC and 
Argonne National Laboratory and is a2 
electronic simulation of the Labor 
tory’s Boiling Water Reactor power 
plant. It is a simple, dramatic, ted 
nically sound demonstration, designed 
for the man in the street as well # 
the expert. 
(Please Turn to Page 179) 
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ALLISON 
VARIABLE 


FILTERS 
Proved dependable 


in years of service* 


Allison Continuously Variable Passive 
Network Audio Frequency Filters have 
been in constant use for a wide range 
of laboratory and production applica- 
tions for nearly a decade. Their relia- 
bility through years of service and their 
high performance characteristics have 
led to improved operations and to the 
development of many valuable new 
applications. 


Allison Filters have no vacuum tubes; 
no power supply; a wide dynamic range; 
low level or high level operation; low 
pass, high pass, or band pass; and no 
ringing effect. 
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ALLISON FILTER 


2B 
SPECIFICATIONS 








e Frequency range from 60 cycles to 
20,160 cycles 


© Designed for use in 600 ohm circuit 










© Passive network © No power supply 






© Low loss — approximately 2 db in 
pass band 










@ Plug-in or built-in input-output trans- 
formers available for other impedances 







© Attenuation rate— 30 db per octave 


© Size—14” high, 7” deep, 51%” wide 








e@ Weight—16 pounds. Fully portable 





© Model 2BR, rack panel also available 





e Basic price for Model 2B— 


* 
$345.00 F.0.B. : 








KaAllison Variable Filters have been used time and 
time again by such firms as Armour Research Foun- 
dation of Illinois Institute of Technology, Chicago, 
Ill; Aveo Manufacturing Corp., Lawrence, Mass.; and 
Bell Telephone Laboratories, Inc., New York. N. Y. 


Write for Engineering Bulletin with complete technical data. 


Allison Laboratories, Inc. 


14185 E. SKYLINE DRIVE + LA PUENTE, CALIFORNIA 
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...and operates control valves auto- 


BOOTH 901 





a | 4 A M a M om ER S be r b = 
: BENEFITS 


LAY Wi | - are completely spelled out in the free 


booklet ““You And The ISA.” In it you 


will find all the benefits to management, 


OUR GASES engineers, and technical personnel in 
the fields of measurement, testing, in- 


formation handling, computation, and 


Visit Booth 901 and feed gases to our control. Find out what this nation-wide 
“Si ® 

full-size RANAREX® Gas Analyzer. organization can do for you today. Use 

See how it instantly indicates, records, 


coupon below: 


transmits, sounds alarms, flashes lights 


A Membership Application Form 
Is Included 


Instrument Society of America 


313 Sixth Ave., Pittsburgh 22, Pa. 


Please send me your free booklet, ““You And 
The ISA” and a Membership Application Form. 


Name 7 —_ 


Address 


i 
_—— ee I 











VISIT 


THE ALL-NEW 


ISA BOOTH 


(Main Registration Area) 


A DYNAMIC 
PRESENTATION 


@® See NEW 
ISA FILM 


@ See NEW 
ISA 
PUBLICATIONS 


@ See NEW 
RUSSIAN 
INSTRUMENT 
TRANSLATIONS 

@ GET THE 


COMPLETE 
STORY ON ISA 





IF YOU CAN’T VISIT—MAIL COUPON 





INSTRUMENT SOCIETY OF AMERICA 
313 Sixth Ave. Pittsburgh 22, Pa. 


information on 
Instru- 


Send me complete 
membership and activities of 
ment Society of America. 


Name—___ a 


Company—_._ 


Address__ 





Zone__State__ — 





r 
! 
| 
l 
| 
| 
| 
| 
| 
! 
! 
| 
| 
| 
| 
| 
! 


~~ 
@ 

















(Continued from page 176) 


man inthe street as well as the expert. 
The exhibits at the 1958 conference 
will be four times larger than at the 
one held by the U.N. in 1955. And the 
U.S. exhibit is expected to be about 3 
times the size of the USSR exhibit. 





of the Experimental 
Boiling Water Reactor, one of the first 
“Atoms for Peace’’ electric power plants, 
was flown to Geneva recently as part of 
the U. S. exhibit at the Geneva confer- 


This simulation 


ence. Components of the model, built 
by Leeds and Northrup, weighing more 
than 11,000 pounds, were assembled in 
Geneva a few days before the opening 
of the world-wide scientific meeting. 
This simulator will show dramatically 
the mechanisms and principles behind 
the reactor. 


Computer Predicts 
Location and Traffic 
on Future Highways 


Locations of super highways of to- 
morrow and the traffic loads they will 
carry are being predicted today by 
electronic computers. Such long range 
projection by engineering companies 
will save the federal and state govern- 
ments thousands of man-hours monthly 
and will enable motorists to travel new 
highways years sooner, according to 
the Computer Division of Bendix Avia- 
tion Corporation. 


In a new computer application, Pal- 
mer and Baker Engineers, Inc. and 
Tudor Engineering are using digital 
computers to determine future traffic 
and load and control. Samplings of 
traffic at various points of entry and 
return on roads are taken and pro- 
jected into long range traffic forecasts. 
Traffic loads for the next 20 years can 
be determined. 


Traffic predictions are based on in- 
formation obtained from motorists on 
data cards. The information is trans- 
lated into recognizable formulas and 
then fed into computers. Such form- 
ulas include population growth, curves 
for various areas, population satura- 
tion and “desire” route lines. In this 
way tax savings are passed on to the 
motorists by elimination of costly 
mislocation of roads. 








Operation 
“High Value” 


Operation “High Value Products” j 
catching on like wildfire in the in. 
strument industry. An offshoot of a 
service started only a few years ago 
by a sales minded North American Van 
Lines executive, who noted the fantag. 
tic number of displays and exhibits be. 
ing transported across country ang 
back, operation “High Value Products 
has jumped in growth at the rate of 
65% during 1957 over the Previous 
year to more than $2 millions in Sales 
revenue for the company. 

The service takes its name from the 
highly valuable instruments and equip. 
ment (see photo) which is transporteg 

Savings to the manufacturers who 
are using the service include the cog 
of disassembly and reassembly as welj 
as the costs involved in sending pe. 
sonnel into the field for assembly ang 
adjustment. 


+ t , 


A Remington Rand Univac machine, 
completely assembled and uncrated is 


moved into a padded van for cross 
country delivery—just one phase of 
operation “High Value Products,” 
catching on in the instrument industry, 


For More Data CIRCLE 502 on Inquiry Card 


Off the Wire 


Philips Research Laboratories, Einé 
hovenm, Netherlands has been hor 
ored with the Kamerlingh Onnes Gold 
Medal for 1958. The award goes 
Philips in recognition of its achieve 
ment in developing a new gas liquifier. 
.. . Epsco, Inc. carries off a contrat 
from the Naval Ordnance Laboratories 
for design and manufacture of a multi- 
channel, general purpose, high-speed 
wind tunnel data handling system. ... 
Graybar Electric Co. and Consolidates 
Electrodynamics signed a non-exclut 
ive distributor agreement authorising 
Graybar to stock and market CBC 
Alectra line of portable test instr 
ments. .. . Receipt of new orders for 
electronic instruments for use in mill- 
tary defense program amounting # 
more than $500,000 went to Cohu Ble 
tronics, Inc. 
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AEC awarded ALCO Products a 
ial contract for development of 
sodium-r-oled heat transfer equipment 
fe’ “clear power plants. .. . Fisher 
Governor Co. of Canada, Ltd. just 
completed a 12,500 sq. ft. addition to 
its factory in Woodstock, Ontario... 
Schlumberger Well Surveying Corp. 
appoints Scientific Supplies Co., Ltd., 
vancouver, B. C., and Philips Elec- 
tronics Industries, Ltd., Toronto, 
Canada, as Canadian distributors for 
its model 104 NMR Analyzer. 
Bendiz’s Computer Division has en- 
larged its district office and staff in 
New York City and has established a 
computing center there. 


Siegler Corp. will build three track- 
ing stations for the Explorer satellite. 
_,. Mine Safety Appliances Co. is ex- 
panding the field sales and service or- 
ganization of its Technical Products 
Division to provide nation-wide service 
on instruments and process control 
equipment. . . . Minneapolis-Honeywell 
Regulator Co. reports that Syracuse 
University has become the fifth U.S. 
school this year to order a nuclear 
simulator for training purposes. 


The 
substant 


Genesys Corp., a wholly owned sub- 
sidiary of Chance Vought Aircraft, Inc. 
enters the field of industrial process 
control. Genesys will manufacture and 
develop commercial digital control 
computer systems and a supporting 
line of proprietary nucleus products 
for such systems. .. . Frank G. Jame- 
son, President of Pacific Automation 
Products, Inc. announces to ISAJ the 
formation of a subsidiary—Space Elec- 
tronics Corp. ... Precision optical and 
mechanical instruments manufactured 
by Schmidt and Haensch, West Berlin, 
will be distributed exclusively in this 
country by Leitz, Inc. 


British Manufacturer 
Predicts Growth 
in American Demand 


The American market for foreign- 
made scientific equipment will expand 
rapidly in the next few years, the head 
of Great Britain’s largest instrument 
manufacturer predicted. 

John Bailey, managing director of 
Baird & Tatlock Ltd., London, in 
Chicago recently on business, said that 
the increasing automation in the 
United States is enlarging the market 
for highly specialized control devices. 
Because the making of such instru- 
ments requires precise engineering and 
hand craftsmanship rather than mass 
production methods, he said, overseas 
Producers believe they can get a major 
Share of the market. 

In fact, Bailey added, England and 
West Germany probably are ahead of 
the U. S. in the engineering of special 
instruments. He said he heard the 
Same opinion expressed by Americans 
attending a recent international chemi- 
cal show in Frankfurt, Germany. 
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MODEL 3 


q THE MOSELEY 





AUTOGRAF 


trade mark 
X-Y-@ RECORDER 


Hundreds of users of the Moseley AUTOGRAF, already familiar with the many 
advantages of this graphic recording instrument, will be pleased with the devel- 
opment of a new concept in versatility, the X-Y-@ Recorder. The AUTOGRAF 
X-Y-@ Recorder continues to offer the rugged construction, high accuracy, and 
stability of a laboratory instrument with the added feature of a built-in time base 
or sweep circuit. Without external attachments, the AUTOGRAF X-Y-@ Recorder 
will plot versus time any mechanical or physical function which can be reduced 
to electrical form. Available at finger-tip control are five calibrated time intervals 
from 5 seconds to 500 seconds for full scale X-axis pen travel. When the time 
base is not used, regular two-variable plotting may be accomplished as desired. 
Contact your regional representative or write for full information on this remark- 
able new instrument. Available in all models, bench or rack mounting. 





Model 20 DC Voltmeter A servo- Model 60 Logarithmic Converter 
actuated electronic voltmeter with 60 db — range; AC or DC; 
large, easy to read linear scale. 20-20,000 cps; with AUTOGRAF and 


Ranges from 3 millivolts to 300 appropriate signal generator auto- 


volts. Available with digital output. matically plots gain-frequency 
characteristics. 


F.L.MOSELEY CO. 


409 N. FAIR OAKS AVENUE, PASADENA, CALIFORNIA 
For More Data CIRCLE 99 on Inquiry Card 
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Ramo-Wooldridge 
invites 
INSTRUMENTATION ENGINEERS 


INSTRUMENTATION SYSTEMS 


to discuss with members of our DATA PROCESSING 


Technical Staff current openings in R-W SERVOMECHANISMS 


electronic instrumentation development TEST METHODOLOGY 


programs. Candidates should have an TELEMETRY 
advanced degree or a B.S. degree COMPUTER DEVELOPMENT 
with several years of experience in the INFORMATION DISPLAY 
following fields or related areas: COMPONENT DEVELOPMENT 
TRANSISTOR CIRCUITRY 


ISA INTERVIEWS in Philadelphia, Tuesday through Friday, September 16-19, can be 
arranged by calling Mr. F.C.Nage! at The Penn Sherwood Hotel, vergreen 6-9000. Or 


correspondence can be addressed to Mr. Nagel at 


The Ramo-Wooldridge Corporation 


P.O. BOX 45215, AIRPORT STATION + LOS ANGELES 45. CALIFORNIA 


For More Data CIRCLE 99 on Inquiry Card 





AMERICAN-MICROSEN® 


CONTROL-ABILITY 


improves process efficiency 
and stability through electronics 


Your company — every company — constantly strives to boost effi- 
ciency, process faster, produce more economically. Consequently, 
hardly a year passes without plant or process improvement. 

One of the best, most economical ways to step up product quality 
and increase quantity is to use improved instrumentation. 

Some instrument systems measure and control process variables 
more satisfactorily than others. But the American-Microsen Process 
Control System performs better in numerous ways. It is completely 
electronic. Measurements are transmitted lag-free over long distances, 
without discontinuities. High accuracy and fast response give you 
closer control — greater process stability and efficiency. 

Better measurement and control are but two advantages of the 
American-Microsen System. It is more economical to install and 
operate. It is compatible with almost all data handling or computing 
systems, and with process stream analyzers being developed. 

Make certain you get better process performance. For new plant, 
new process or revamped old process, use the American-Microsen 
Electronic System. Learn how profitable it can be in your plant. 
Write for information or call in one of our sales engineers. 


ivien MANNING, MAXWELL & MOORE, INC. 
: Ml INDUSTRIAL CONTROLS DIVISION * DANBURY, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 





all 
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® NEW PRODUCTS 


EXHIBITORS’ PRODUCTS you'll see at the 13th Annual 
ISA Show, Philadelphia Convention Hall, September 15-19 
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Primary Pressure Standard 


Dependable calibration of all 
instruments measuring pressure 
is assured with this pneumatic 
gage tester which is used as a 
primary precision standard for 
gaging and calibration. Fea- 
tures self-contained, filtered pres- 
sure source, unusual range with- 
out change in pistons or weight 
sets, and provision for wide 
range of pressure references. 
Dynametrics Corp., Burlington, 
Massachusetts. Booth 323. 

CIRCLE 301 on Inquiry Card 


Dynamic Indicator 


For indicating complete pres- 
sure diagrams, or measuring 
minute pressure changes or 
variations at any pressure level, 
this indicator offers advanced in- 
strumentation for research, en- 
gineering evaluation, production 
test, and field maintenance of 
engines, compressors, pumps and 
hydraulic or pneumatic systems 
and components. Kistler Instru- 
ment Corp., North Tonawanda, 
New York. Booth 1150. 

CIRCLE 302 on Inquiry Card 


New Line of Butterfly Valves 


Major advances in_ butterfly 
valve design, such as the one 
shown at right, will be seen for 
the first time on a national basis 
at the ISA Show. Outstanding 
features of the valves include 
ruggedized actuator mounting, 
ease of adjustment, accessibility 
and maximum actuator power de- 
livery. Mason-Neilan Division, 
Worthington Corp., Norwood, 
Massachusetts. Booths 1340, 1441. 

CIRCLE 303 on Inquiry Card 


High-Speed Reader & Punch 


Input and output speeds are 
greatly increased with this new 
high-speed paper-tape reader and 
punch. Equipment features sim- 
plicity of operation and ease of 
installation. Reader is almost 
noiseless and it affords a high 
degree of reliability. Punch 
works at the rate of 20 charac- 
ters per second. Royal McBee 
Corp., Port Chester, New York. 
Booth 531. 

CIRCLE 304 on Inquiry Card 


Instrument Signal Amplifier 


A dramatic new technology in 
amplification of minute millivolts 
produced by missile transducer 
instrumentation will be revealed 
at the ISA Show. These unusual 
strain-gage carrier amplifiers are 
designed to amplify strain-gage 
signals to voltage levels suitable 
for use in telemetry, and to 
operate typical airborne 28 v 
supply. Statham Instruments, 
Inc., Los Angeles, California, 
Booth 944. 

CIRCLE 305 on Inquiry Card 


Flow Indicator 


An accurate and dependab'e 
instrument for direct reading of 
flow rates from turbine flow trans- 
ducers producing a_ frequency 
signal directly proportional to 
flow rate is shown at right. In- 
put can be calibrated to the in- 
dicator for correct reading. Scale 
is human engineered for ease of 
reading. Cox Instruments Di- 
vision, George L. Nankervis Co., 
Detroit, Mich. Booth 1024. 

CIRCLE 306 on Inquiry Card 


Thermocouple Compensator 


Autocomp I (left) is a small 
instrument which gives automatic 
thermocouples cold-junction com- 
pensation to most devices used 
for measuring or controlling. It 
furnishes direct compensations 
without auxiliary dials or math- 
ematical computations. Recom- 
mended for instrument checking 
as well as thermocouple service. 
Technique Associates, Inc., In- 
dianapolis, Ind. Booth 858. 

CIRCLE 307 on Inquiry Card 


New Flow-Rate Transmitter 


The MPT-50 pneumatic flow- 
rate transmitter uses a_ wholly 
unique magnetic method to con- 
vert long linear motion of a rota- 
meter float into a rotary motion 
for flow-rate indication, trans- 
mission or alarm. False or am- 
biguous response or readings are 
totally eliminated. The unit is 
uneffected by vibration. Brooks 
Rotameter Co., Lansdale, Pa. 
Booths 1134 and 1235. 

CIRCLE 308 on Inquiry Card 
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COMPARE FEATURES AND YOU WILL SPECIFY NEURON! 
Neuron High-Speed Electromechanical Counter, now manufactured by the Data Instruments Division of 
Telecomputing Corporation, is the same highly reliable Neuron counter which has enjoyed wide acceptance 
in a great variety of totalizing applications. " Prompt Delivery —assured by Telecomputing’s resources and 
facilities. ®" High Speed —counting rate to 40 per second. ® Precision—cannot double index. Full count regis- 
tered on leading edge of input pulse. ® Add and Subtract — accepts random add and subtract pulses. = Instant 
Reset —mechanical or electrical. * Environmental Capabilities — balanced moving elements provide exceptional 
resistance to vibration and shock. ® Switch and visual readout. ™ Designed for panel mounting. ™ Specify 


Neuron for the solution of tabulating problems that ordinary counters cannot solve. For complete information, 


write, wire, phone, DATA INSTRUMENTS DIV. ® TELECOMPUTING CORP., 12838 Saticoy St., N. Hollywood, Cal. 







the only electromechanical 
totalizer with 
Switch-readout capable of 


adding and subtracting 
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So SIMPLE that 
'Specials’’ are 
Likely to be 
Standard! 
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’ A sleeve, raised 
and lowered 
within a@ non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a mercury switch. 
Basically, this is 
Magnetrol 
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MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture .. . no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 


MAGN ETROL, Inc. For Full Details 


MAGNETROL, Inc., 2120 $. Marshall Bivd., Chicago 23, Illinois 6 | 


Please send mw catalog data and full information on 
Magnetrol Liquid Level Controls. 





Nome 





Company 





Addr 
City. Zone ae ee 
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Data Sampling Switch 


A new, very-low noise, data- 
sampling switch achieves high 
contact pressure with an absolute 

minimum of friction and wear. 

Unit will operate in any position 

and under adverse enviromental 

and vibration conditions. Genisco, 
| Inec., Los Angeles, California. 
Booth 1147. 
CIRCLE 309 on Inquiry Card 
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New Safety Valve =! 


A new feature of the safety 
valve shown for pressures from 
5 psig up to 3,000 psig is a 2- 
piece disc. The disc seating sur- 
faces can be machine lapped to 
optical flatness both in the course met omens 
of manufacture and in main- 

| tenance after installation. J. E. 

Lonergan Co., Philadelphia, Penn- 

sylvania. Booth 535. 
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Automatic Comparator for Endpoint Determinations 


The automatic “Chemalyzer” compa- 
rator for endpoint determinations is a 
new aid for laboratory and plant. It 
will monitor process streams for resid- 
ual chlorine, pH, hardness, acidity, 
alkalinity and _ phosphates. When 
equipped with photo-electric circuit, it 
provides visual or audible warning so 
that these process stream variables will 
not require frequent, time consuming 
manual checks. Milton Roy Co., Phil- 
adelphia, Pa. Booths 1336, 1435. 

CIRCLE 311 on Inquiry Card 











Multi-Pointer Gage Unit 


cate pressure, draft, differential pres- 
sure, or level in open vessels on 7” 
vertical scale using direct-connected 
measuring units. Also will indicate 
any variable which can be converted 
into a 3 to 15 psig or 3 to 27 psig 
signal by using a pneumatic receiver 
unit. Any number of gages can be 
mounted side by side to provide mul- 
tiple indications. Bailey Meter Co., 
Cleveland, Ohio. Booths 926, 1027. 
CIRCLE 312 on Inquiry Card 
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| Dynamic Memory Processor a 

1 

Exhibited for the P 

first time at the ISA So | 


Show is this dy- 
namic memory pro- 
cessor, a hermetical- 
ly sealed, 8-in. di- 
ameter disc used as 
a basic element in 
firm’s advanced con- 
trol computer sys- 
| tems, or as a nu- 

cleus memory-unit 

| in itself. Applications in process industries unlimited. Genesis 
| Corp., Los Angeles, Calif. Booth 913. 

For More Data CIRCLE 313 on Inquiry Card 
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a Development 


a ‘ Co. design 
we Patd 


This Continuous Vapor-Pressure Recorder 
PAYS OUT in one to three months 


It continuously samples and records the vapor pres- 
sure of gasoline or liquefied gases in a flowing stream. 


Elimination of laboratory tests alone pays the whole 
cost of the Continuous Vapor-Pressure Recorder instal- 
lation in as little as one month. After that, the savings 
show up in economy in production. 


This instrument is simple, reliable, and needs but 
occasional maintenance. 


Hallikainen Instruments, well-known specialists in 
the manufacture of instruments for refineries, are 
proud to announce this instrument. Write for full 
technical details now, and judge for yourself how this 
instrument can save money for your refinery. Ask us 
for all the facts on the Continuous Vapor-Pressure 


Recorder. 





LIKAINEN 


Other money-saving precision products made by 


Hallikainen Instruments: 


Initial Boiling Point Re- 
corder* is used to meas- 
ure initial boiling points 
of light hydrocarbons. 


Sulfuric Acid Analyzer 
(for Alkylation Plants) 
continuously samples an 
alkylation acid stream 
and measures acid 
strength. Saves as much 
as $400 a day on replace- 
ment acid. 


Color Alarm* provides 
an alarm or visual signal 
when color limit is ex- 


ceeded. 






CONTINUOUS INDICAT- 
ING AND RECORDING 
VISCOMETER* 


highly accurate explosion- 
proof design for use in 
hazardous areas; installed at 
the process unit it not only 
decreases the cost of labora- 
tory analysis, but also aids 
the operator in more effi- 
ciently controlling refining 
operations 


Development Co 


1341 Seventh Street, Berkeley 10, California design 
For More Data CIRCLE 197 on Inquiry Card 
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MAKE NO 
MISTAKE... 


Choose DeZurik 
Control Valves 


FOR MORE OF 
THE FEATURES 





STRAIGHT-THRU FLOW 
No Turbulence, No Packed 
Solids, No Erosion 


POSITIVE OPERATION 


Quick, Accurate Response, No 
Drifting, No Hunting 


MANUAL OPERATION 
Not a “Built-on" Extra, Always 
Instantly Accessible 


WIDE RANGE 
Of Body Materials Available 
DESIGNED FOR GREATER Cv, 
MINIMUM MAINTENANCE, LOWER 
COST, and many other features. 


SEE THEM at the ISA Exhibit in 
Philadelphia, Booth 1674 


DeZurRIK 


or for more 
information 


write to Co RPORATION 


SARTELL, MINNESOTA 


For More Data CIRCLE 198 on Inquiry Card 
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> new products 





Pulse Width Selector System 
A remote control and supervisory system employin 


; ' & 8 form yj 
pulse coding capable of handling many points economically, t, 


pulse width selector system is assured long life through its aj 
relay system. Many built-in checking features insure relia 
operation. Hammarlund Manufacturing Co., Inc., New York 


New York. Booth 1402. CIRCLE 314 on Inquiry Cy; 


New Design Fittings 
New “Hi-Seal”  fit- 
tings will be among the NOTE CONTROLLED Gaip 


new products displayed FINAL TRIPLE SEAL 
at the 13th Annual PRIMARY — 
ISA Show. Hi-Seal 2 =m 
‘Witetieiee 


provides a flareless fit- 
ting that makes a butt 
joint and eliminates the 
need to spring tubing ‘ oa eee 

into the throat of the gt . REATES "HIT He 
fitting in making in- = 
stallations. The Imperial Brass Manufacturing Co., Chicap 
Illinois. Booth 902. CIRCLE 315 on Inquiry Cay 






New Strain-Gage Amplifier 
Introducing a new 
strain-gage amplifier 
that works with strain- 
gage pickups and re- 
sistance bridges. Pro- 
vides constant excita- 
tion voltage for pickup 
or bridge, and implifies 
output to drive indicat- 
ing meter. Has con- 





stant zero or gain 
controls and_ internal 
calibration circuit. The 
Indikon Co., Inc., Wa- 
tertown, Massachusetts. 
Booth 532. For Mor 








1ta CIRCLE 316 on Inquiry Cal 


Portable Hand Pyrometer ¥ ‘, 

For the many situations re % 
quiring a simple method of meas- 
uring temperatures of various ma- 
terials and surfaces comes this 
new portable hand pyrometer. It 
requires no power source, special 
tools or operater skill. Can be 
used anywhere for measuring 
temperatures of convex, rotating 
or flat surfaces; for plastics, rub 
ber or semi-fluids, liquids, gases 
or molten soft metal. West In- 
strument Corp., Chicago, Illinois. 


Booth 1332. CIRCLE 317 





Self-Checking Tape Transmitter-Receiver 
This is a tape trans- 
mitter-receiver capable 
of sending and receiv- 
ing data from tapes of 
5 through 8 channels. 
Built-in checking mech- 
anisms scan each code 
prior to punching at 
the receiving end to 
verify accuracy. Send- 
ing speeds range from 
60 to 100 five-unit 

words per _ minute. 
CIRCLE dit 


Friden, Inc., San Leandro, Calif. Booth 1318. 
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NEW... first truly linear 














ing a form a 
oni 
ough its 
Sr rotameter flow transmitter 
) ew y 
d Lage Oot 
Another milestone. The new Brooks MPT-50 Transmitter 
gives a fully linear pneumatic signal based on 
rah oe true flow rate, not simply float position. The MPT-50 a 
is unique; it increases the accuracy of a [ 
=r transmitted flow signal. Accuracy to 1% is 
i attainable based on air output versus actual | 4 
flow rate. * ' 
OF SLEEVE ay Ee 4 
a Extremely low flow ranges are also within ecm. 
O» Chicag, the scope of the MPT-50. You can ule s 
— go down to 50 to 500 cc/min. with a 20,50 00.70, Tae 


the same dependable transmission. | 


Write for Spec. Sheet SS-170-1. 7— 

















BROOKS ROTAMETER COMPANY 


858 I STREET 
LANSDALE, PA. 


E sit Specialists in Complete Rotameter Instrumentation 





te 
q September 1958 For More Data CIRCLE 199 on Inquiry Card 





























PRODUCTS SERVICES 


Reticles * Precise Photography * Precision Patterns on Glass & 
Metal * Photoelectric Readout Devices * Optical Coincidence 
Reading Systems ¢ Precision Circular, Cylindrical & Linear Divid- 
ing ¢ Electroforming of Precise Patterns * Precision Grids 
Engineering & Surveying Instruments * Hydrological & Meteoro- 
logical Instruments * Standard Weights & Measures * Optical Instru- 
ments * Reticle Manufacturing Facilities * Paper Testing Instruments 


W. & L. E. GURLEY, 526FULTON STREET, TROY, N.Y. 
For More Data CIRCLE 200 on Inquiry Card 


APPLICATIONS 





CHEMICAL 
PETROLEUM 
PAPER 
TEXTILE 
SUGAR 

JET FUEL 





























l 5 
, 





For the latest in Density Control see our 
animated exhibit at the 


S.A. SHOW — Sept. 15-19 — Phila. 
Booth 1022 


PRECISION THERMOMETER & INSTRUMENT CO. 


1434 BRANDYWINE STREET » DEPT * PHILA. 30, PA. + RI 6-667) 
For More Data CIRCLE 201 on Inquiry Card 
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> mew products 





Rotary Stepping Switch with Varistor Suppressor 

Shown is firm’s type- 
45 rotary stepping- 
switch equipped with 
varistor spark suppres- 
sor of silicon carbide 
(mounted on coil). The 
varistor has a_ resis- 
tance which is inverse- 
ly proportional to a 
power of the applied 
voltage. This makes the 
varistor a spark sup- 
pression device ideal 
for rotary stepping applications. 


Northlake, Ill. Booth 1258. 









Automatic Electric Sales & 
CIRCLE 319 on Inquiryg 






Small Control Valve 
This small control valve 
features straight-thru flow, 
tight shut-off, compact de- 
sign and fail-safe operation. 
Designed for greater Cy, it 
provides higher capacity and 
more accurate response for 
precise control in any appli- 
cation. The one pictured has 
on-off operator for air-to- 
open or air-to-close opera- 
tion. De Zurik Corp., Sar- 
tell, Minn. Booth 1674. 
For More Data CIRCLE 320 on Inquiry Card 


First Continuous Scanning Infrared Spectrophotometer 
The first prism-grating infrared spectrophotometer to of 
automatic continuous scanning will be demonstrated at the ISA 








Annual Show. Three times more resolution is possible tha 
with conventional double-prism spectrophotometers. Beckmat 
Scientific & Process Instruments Division, Fullerton, California 
Booths 1410 and 1511. CIRCLE 321 on Inquiry Cad 


Temperature Compensated Viscosity System _____ sewers 
As an added feature to the current com- Pot 

plete line of viscosity measuring, recording ans 

and controlling instruments for laboratory — id S 


and industrial application comes this new 
temperature-compensated, continuous “in- 
process” viscosity system. A_ thermistor 
type temperature compensator designed to 
fit your particular temperature curve, 
eliminates the need for close tolerance HK 
temperature control over a wide range of 
viscosity applications. The system contin- 
uously indicates and records viscosity at a 
predetermined temperature condition. 
Brookfield Engineering Laboratories, Inc., 
Stoughton, Mass. Booth 1655. 
CIRCLE 322 on Inquiry Card 
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Here IS 


something 
new In 


‘ 


ADDITIONAL FEATURES 


* Automatic reference junction compen- 
sation eliminates need for any external 
temperature reference. 

* Zener diode provides continuous elec- 
tronic voltage reference source. 

* 5-inch recording width on 85-foot rolls; 
temperature-calibrated charts available 
for all ranges. 

*Reliable servo operated null-balance 
potentiometer principle as used on large 
panel instruments. 

* Limit of error 1% of full span. 

* One, two or four chart speeds with 
options from Yeth inch per hour to 8 
inches per minute. 

* Interchangeability of input chassis 
allows conversion of al! Varian G-11 and 
G-11A recorders to temperature record- 
ing or vice versa. 

* Base price only $545. 


September 1958 
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the Varian Thermocouple Recorder 


RANGES EASILY CHANGED BY CONVENIENT PLUG-INS 

Typical spans are —150° to + 250°F., 0° to 400°F., O° to 2200°F. and many others. 
Fahrenheit or centigrade charts and scales are available for all ranges. Plug-in 
range elements are low in cost and readily accessible on the recorder control panel. 
They match iron-constantan, copper-constantan or chromel-alumel thermocouples 
as appropriate to range and environment. 


PORTABLE OR SMALL-SPACE PANEL VERSIONS 

An easy-to-carry 15 pounds, the Varian temperature recorder can be moved any- 
where throughout the laboratory, plant, field or customer location. In its panel 
version, the recorder is a space saver, needing only an 8%2-inch width and 101,- 
inch height. On a standard 19-inch rack, two Varian recorders can be mounted side 
by side. 


ADAPTABILITY TO MULTIPLE USES 

Because of its handy size, plug-ins and chart-speed options, the Varian temperature 
recorder is equally suitable for your research and development laboratory, in-plant 
investigation of temperature problems, operational checkout of products that involve 
heat, or trouble shooting at your customers’ locations. 


Varian recorders are sold and serviced : : i 7 : 
by representatives in principal U.S. cities ; associates 
and abroad. Write today for literature 
and name of representative in your area. 


INSTRUMENT DIVISION 


PALO ALTO 24, CALIFORNIA 


For More Data CIRCLE 202 on Inquiry Card 














a For internal visual inspec- 
tion from a few inches to 85 
ca feet in length 
2 Wide field of view 
a Interchangeable heads for 
varying angle of view 
4 ens models for most 
nspections 
% Special designs readily 


e f 


ricated from stock parts 


For remote observation 
of inaccessible places 
for hazardous processes 


applications in any 
length, diameter, field 
of view or magnification 


a 
a 
if 
. Designed for specific 
t 
8 


~~ o While attending the ISA Show, 

% oe” why not visit us at Lenox — 

"2 sd we're just a few minutes from 
2am 


Convention Hall. 


LENOX Instrument Co. 


2013 Chancellor Street * Phila. 3, Pa. 
Phone: Rittenhouse 6-6653 


For More Data CIRCLE 203 on Inquiry Card 


EW MACHINE PRODUCTS 
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To your specifications 





Swiss and Browne & Sharpe 
automatics plus premium sec- 


ond operation lathes provide 


flexibility. Skilled operators in- 
sure high quality. Whether 
your order is for one or several 


thousand you get what you 


order, when you need it. Di- 


ameters to 34” on automatics. 


Tolerances to .0002” with ex- 
cellent finishes. Send your draw- 
ings for quotations. 

Write for Illustrated Brochure. 
See Us At Booth 1051 


Annual ISA Exhibit 
Philadelphia, Sept. 14-19 


<E PRECISION PRODUCTS, INC. 


Designers and manufacturers of Mechanical Timers, 
Instruments and Precision Parts, Screw Machine Prod- 
ucts, Gears and Stampings since 1934. 

530 SOUTH QUAKER TULSA 20, OKLAHOMA 
For More Data CIRCLE 204 on Inquiry Card 
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> new products 





Continuous Proportioning System 
This continuous proportioning 
system will be shown for the 
first time in a working model at 
the up-coming ISA Show. The 
system is used wherever a defi- 
nite ratio between variable flows 
must be maintained. The system 
permits changing of flow rates 
at will for production purposes, 
while automatically maintaining 
the-preset-flowcatio and the pre- 
cise flow ratios despite wide 
fluctuations in voltage and/or 
frequency. Potter Aeronautical 
Corp., Union, N. J. Booth 1662. 
For More Data CIRCLE 323 





n Inquiry Card 


New Family of Digital Read-Out Indicators 

Here is a _ complete 
new family of digital 
read-out indicators for 
use in missile tracking 
devices, radar controls, 
computers, naviga- 
tion and gaging instru- 
ments. Features: high 
speeds with less noise, 
lower torque, lower mo- 
ment of inertia, longer 
life. Durant Manufacturing Co., Milwaukee, Wis. Booth 137), 


For More Data CIRCLE 324 on Inquiry Card 








New Control Stations for Process Computer Control Systems 

Shown is one of two new 
control stations of the Met- 
agraphic type for use with 
process computer systems. 
The model at left receives 
a 3-15 psi pneumatic signal 
of the valve pressure to be 
maintained from the com- 
puter. It continuously re- 
cords and indicates the 
controlled variable, contin- 
uously records the related 
variable, and continuously 
indicates valve-top pressure. 
Station has a  2-position 
transfer switch, providing for manual or computer control of the 
The Bristol Co., Waterbury, Connecticut. Booth 1217. 


For More Data CIRCLE 325 








process. 


n Inquiry Card 


New Digital Scale 
This digital scale is a precision measuring machine with auto 
matic output. Output: visual, punched card, punched paper tape, 





typewriter, or any combination of these. Span of measurement 
20”. Accuracy: +0.004” or better. Benson-Lehner Corp. Los 
Angeles, Calif. Booth 1001. 

For More Data CIRCLE 326 on Inquiry Card 
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1217, 


auto- 
tape, 


“DEMI 54” 

5 Valve Manifold 
for integral mount- 
ing on cleanout ty 
Manometer. Pack- 
less design, 2 shut 
off valves, one by- 
pass valve, 2 vent 
valves. Other 3 or 
5 valve models avail- 
able with or without 
special manometer 
mounting. 


- 


BLOCK VENT VALVE 


3 balanced valves, 2 
reverse acting and 1 di- 
rect acting, actuated by 
one operator. With 0 to 
3 psi control air, the 2 
reverse acting valves are 
closed, center valve vent- 

. At 6 psi control air, 
all valves closed. At 12 
to 15 psi, the 2 reverse 
acting valves are open 
and the vent valve is 
closed, allowing free 
flow through body.Design 
pressure | psi. Teflon, 
Chevron packing. Teflon 
seating for tight shut off. 


Throttling 
standard control 


psi and 500°F, 
renewable trim, 


surfaces, low in 


for on-off servic 


of 0.6 and below, up to 1000 


steel and Teflon only wetted 


and weight, 2000 series ‘’Ban- 
tam” Control Valves available 


Dia- 
valve uses, Cv 


characterized, 
316 stainless 


hysteresis size 





“MITE” 70 


Pneumatic signal monitor. Embodies safety 
trip-out with manual or remote pneumatic 
reset. 250 PSI maximum pressure with trip 
adjustment for lock-up or vent from 1 to 100 
PSI. Standard materials blue anodized alumi- 
num. Other materials and models with integral 
two or three-way valves available. 


“DEMI” PACKLESS 
VALVE 


For services when 
packing is a problem, 
manifolding of small 
valves in one unit at 
low cost. For services 
up to 750 psi and 

°F, screw, toggle, 
or diaphragm oper- 
ated, the ‘‘DEMI” line 
is ideal for panel 
mounting up to five 
valves in one block. 


REGULATOR 


SULT 4 VELL From Pilot Plant to Process 


“BANTAM” 500 SERIES 
VALVE 


“Bantam” 
phram Control Valves for all 





—> 
CONSTANT VOLUME 





WHIFFLETREE 
OPERATOR 
Two valves oper- 
ated simultaneously 
by one operator. 
Valves may be globe 


Fully automatic regula- 
tion provides constant 
volume output of gas 
or air atta well of fluc- 
tuating pressure drop. 
Capacity control by 
micrometer adjustment 
assures accuracy of de- 
sired ovtput volume 


from 5.0 to 180 SCFH 


'° 


MANUAL 
RESET 


Wherever con- 
trol air on danger- 
out or toxic proc- 
ess flows must be 
blocked for safety, 
on air failure until 
manually reset, 
these valves insure 
against disaster. 
Standard sizes 4” 
and 2” I.P.S. 





DIAPHRAGM OPERATED 3-WAY > 
CONTROL VALVE 


Aluminum diaphragm operator, 


body and trim, Teflo 
for tight shut off. A 
screwed. 


or three-way an 
have a multitude of 
piping arrangements 


ing applications. 


fr mixing and rout- 





AIR OPERATED 
CONTROL VALVE 


Miniature diaphragm oper- 
ated control valve. Barstock 
construction with bolted 
bonnet and blindhead. Con- 
nections from 4" to 1” 
NPT. Cv. from .001 to 10.0. 
Direct or reverse acting 
operators for control ap- 
plications. Extension bon- 
nets for extreme tempera- 
tures available. 


stainless steel 
n packing with Teflon seating 
vailable up to 2’, flanged or 








REPRESENTATIVES 


Write us for complete technical information, or 
for the address of our representative in your area. 


IN PRINCIPAL 


CITIES 

















ody. 


= 


THROTTLING 
CONTROL VALVES 
WITH TOP 
MOUNTED MOORE 
POSITIONER 
Compact, accurate and 
rugged. Light weight. 
Sizes from V4" to 1” 
NPT. Flanged connec- 
tions available. Bar- 
stock bolted bonnet, 
blindhead and y- 
Cv. from .001 to 10.0 
— pressures to 1000 


aa 


at pressure differentials 
ne = 1 to 25 PSI. Brass 

















MINIMUM VOLUME MANIFOLD 


A compact manifold consisting of five pack- 
less valves having .0006 
umetric displacement. Can be cam actuated 
for programming applications. Soldered, 
welded, tubing or NPT connections with 
applicable materials of manufacture for 
high temperature and high pressure service. 


cubic inches vol- 


GEORGE W. DAHL COMPANY, INC. so rurcio street, Bristot, R. 1. 


September 1958 
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Cambridge Surface Pyrometers are light 
weight, portable instruments—accurate but rugged 
—for measuring temperature of mold cavities and 
flat surfaces, still or moving rolls, and within-the- 
mass temperature of materials in a plastic or semi- 
bs ™. plastic state. Write for Bulletin 194-SA; 33 illus- 
: trations, many applications. 


CAMBRIDGE INSTRUMENT CO., INC. 


3557 Grand Central Terminal, New York 17 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
For More Data CIRCLE 206 on Inquiry Card 


GUBELMAN 
CHARTS 


ALL TYPES vs SSE 


for Recording 
Instruments 











Stylus-Recording. 

Special time numbering, perforations, and graphic design 
cycles available to meet unusual requirements. 

All Charts are produced under automatically controlled 
atmospheric humidity conditions. 

Our complete chart manufacturing facilities and wide 
experience have served and progressed with the instrument 
industry since 1908. 


GUBELMAN CHARTS 


a —- nm es oe RA Tt Ee BS 


(FORMERLY NAMED GUBELMAN PUBLISHING CO.) 
100-108 EAST KINNEY STREET, NEWARK 5, N. J. 


For More Data CIRCLE 207 on Inquiry Card 


196 





| 
| 














> mew products 





Completely New Electronic Control Line 

Shown publicly for the first time at the ISA Show wij be 
a full complement of electronic control instruments, The ney 
line includes advanced design transmitters, indigators, recorders, 
controllers and valve operators, and covers every function jp th 
process control loop. So new is this equipment that Photos are 
not yet available. The Foxboro Co., Foxboro, Mass, Booths 
1227, and 1575. CIRCLE 327 on Inquiry Cong 


Miniaturized Magnetic Switch 


This new miniaturized magnet-operated 
capillary contact permits operation of the 
switch even when tilted as much as 45 
from the vertical position. Switches are 
adaptable to applications where a mechani- 
cal movement of approximately 0.032” with 
a force of 2 grams is available to move 
the permanent magnet—such as recorders, 
gages, scales, etc. The Mercoid Corp., 


Chicago, Ill. Booth 1160. CIRCLE 328 








High Temperature Sub-Miniature Potentiometer 


Specifically designed to provide \ 
high power dissipation at tem- 
peratures to 200°C without sacri- 
fice of its exceptional linearity and 
resolution characteristics, this sub- 
miniature unit is a wire-wound. 
servo mount, %” AIS standard 
potentiometer. Weighing % oz, 
model 875T shown offers resolu 
tion as high as 0.06% with a 
standard linearity of 0.5% or bet- 
ter. G. M. Giannini & Co., Ine., 
Pasadena, California. Booth 1038. 

CIRCLE 329 on Inquiry Card 





Synchronous Motor for Special Applications 

The model GS synchronous 
motor (shown) is for special 
applications where power is re- 





quired at constant angular ro- 
tation—no “cogging.” Capable 
of operating from vacuum tube 
amplifier on frequencies up to 
3600 cps, it is provided with 
an integral start motor. The 
60-pole rotor reduces shaft 
speed without gearing. Times 
Facsimile Corp., New York, 
New York. Booth 1421. 
CIRCLE 330 on Inquiry Card 





Flowmeter Systems 
For providing  ac- 
curate and reliable flow 
data under extreme 
operating conditions in 
both airborne, and a 
variety of industrial- 
metering process ap- 
plications, these flow- 
meter systems require 
no intermediate elec- 
tronic amplifying de- 
vices. The output of 
the transmitter _ pick- 
off is fed directly to 
the indicators. The im- 
peller transmitter answers requirements of modern industrial 
applications for a flow transducer with an electrical output of 
sizable and usable amplitude. Revere Corp. of America, Walling 
ford, Connecticut. Booth 831. CIRCLE 331 on Inquiry Card 
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—ffalsiGURTON 
ALUMINUM CASES 


FOR INDUSTRIAL AND MILITARY USE 
PRECISION-MADE TO SPECIFICATION 





MILITARY CASES | 
(per Joint Military Specifications) for Air Force, Navy, 
Army and other military branches’ applications. Halliburton 
Series 120H. 
Water-air tight, shockproof. Available in all sizes. Reusable 
storage, shipping and carrying cases for Aerial Cameras, Aero- 
logical Equipment, Electronic Controls, Radio Devices, Navi- 
gation Instruments, etc. Requires no special packaging or 
crating. 


INDUSTRIAL 
and 
MILITARY 

















CARRYING CASES 






Weather tight—lightweight. 
Available in various sizes, 
complete or without interior 
details to your specifica- 
tions. Series 100X. 
Applicable for enclosure 
of Electronic Controls, 
Radio Devices, Cameras and 
Equipment, Aerological 
Equipment, Navigation 
Instruments, Medical 
Apparatus, etc. 










For further 
information write to 


HALLIBURTO N, INC. Dept. #2-3F, 
4724 South Boyle Avenue, Los Angeles 58, California 
Telephone: LUdlow 8-318] 


For More Data CIRCLE 208 on Inquiry Card 
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THOROUGHLY PROVEN for 


measuring DC current or voltage 


PORTABLE 
PRECISION 

DC INSTRUMENTS 
Type MPF 


The Type MPF instru- 
ments are designed for 
accurate measurements 
of DC current of volt- 
age in laboratories, fac- 
tories and colleges, etc. 
They mostly incorpo- 
rate the core magnet 
mechanism, in which the modern powerful magnets 
are used. This mechanism is self shielded from the 
external magnetic field, and permits use of the 
instrument near the conductor carrying a heavy 
current or the magnetic materials without serious 
influence upon its accuracy. This remarkable char- 
acteristic is not found in the conventional design. 


© mounted in complete bakelite case having 
excellent insulation. 

e all parts designed and selected to give 
dependable service. 


GREATER RELIABILITY for 


reading of insulation resistance 


INSULATION 
TESTER 
Type L-5 


The instrument 
is the miniature 
portable set for 
direct reading 
of insulation re- 
sistance of elec- 
trical machiner- 
ies, apparatuses, wirings and cables, etc., simply 
operated by a hand driven generator. 





e compact size, light weight, and contained in 
a light metal case, with stainless steel carry- 
ing handles. 














Visit our Booth 1656 at the 
ISA Exhibition — Philadelphia for additional 
and spectacular examples of highly sensitive 


and accurate engineering. 


Write for complete 
catalog and specifications: 


YOKOGAWA ELECTRIC WORKS, Inc. 


40 Worth Street - New York 13, N. Y. 


For More Data CIRCLE 209 on Inquiry Card 
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72-page GAGE and 
cW CONTROL Catalog 


.. tells where! 


be | 





















li BES ao aie 


fo use 


..WHY 
and HOW! 


Illustrates instruments 
and gages...diagrams 
their installation 

and on-the-job use... 
charts valuable 
performance data. 


For the efficient 
measurement of com- 
bustion « draft + pressure « 
flow « vacuum °¢ co? « smoke « 
velocity + static pressure « 


pressure differential « & your free 
temperature « and others. e copy of this 


ualuatkle hook 














P.O. BOX-373-A MICHIGAN CITY, INDIANA 


FLW. DWYER MFG. Co. | 





Available in outside diameters 


of .04 to .32. in er ; 

, P Pied Coss) Clim;,, 1" 

@ One or more wires insulated eng Y ven, *t~ 
with a pure mineral swayed 9e. 


into a metal tube. 

e@ Can be sharply bent. 

@ Sheath can be welded without 
loss of insulation. 

@ Available in a _ variety of 
sheath metals with thermocou- % 
ples and other wire materials. 





e@ Complete thermocouple probes 
available using this material 
made to your requirements. 


Write for Bulletin M-1 





INSTRUMENT COMPANY, INC. 


315 NO. ABERDEEN STREET, CHICAGO 7, ILLINOIS 
For More Data CIRCLE 211 on Inquiry Card 
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| > new products 


New Perforated Tape Reader 
This new perforated paper- 
tape reader transmits data to 
computer and control systems 
at the rate of 1,000 characters 
per second. Despite its extreme- 
ly rapid reading rate, the 
photoreader will stop on a 
| single stop-character in a little 
more than a millisecond. It will 
then read the next character 
within 5 milliseconds after re- 
initiation of the read operation. 





| Electro Data Division, Bur- 
roughs Corp., Pasadena, Cal- 
ifornia. Booth 1045. 


CIRCLE 332 on Inquiry Card 





| Flying ‘‘Saucer’’ Cools Electronic Equipment 


A “saucer” shaped 
fan for cooling elec- 
tronic console equip- 


ment represents an en- 
tirely new concept in 
design, constituting the 
ultimate in space con- 





servation. Fan meas- 
ures 7” by 2%” and 
weighs 1 lb. 9 oz. Air 
delivery is 260 cfm 


Rotron Manufacturing Co., Woodstock, 
CIRCLE 333 on Inquiry Can 


against 0 static pressure. 
New York. Booth 1163. 
Meet the ‘“‘Little Giant” 


“Little Giant” offers a 





The new 
capacity never before found in so small 
a mercury relay. Neither dust, dirt, 


| 

| moisture or oxidation can interfere with 
| its operation. Mercury contact is posi 
tive, chatterless and impervious to 
| burring, pitting or sticking. No servicing 
| or maintenance is required. Voltage 
| coils are available up to 440 v 50-60 


cycle. See it at the ISA Show at 
Booth 1610. Adams & Westlake Co., 
Elkhart, Indiana. CIRCLE 334 


New Flowmeter Manifold 
This 3-valve manifold is de- 
| signed to provide a means of 
| connecting all flow transmitters 
in an efficient, economical and 


space-saving manner.  Eccen- 
trically tapped unions allow 
the manifold to be mounted 


directly on the orifice flanges 
regardless of plate thickness. 
Weighs only 7% lbs. Anderson, 
Greenwood & Co., Bellaire, 


Booth 540. For More Dat 





Texas. 1 CIRCLE 335 on Inquiry Card 

New Electromechanical Transistorized Voltage Regulator 
New 2.0 kva electro- 

| mechanical automat- 

| ic voltage regulators 

| have a completely tran- 

| sistorized control circuit 

to detect changes in out- 
put voltage and supply 
correction voltage to the 
motor-driven power cir- 
cuit. Features practically 
no zero-phase shift. The 





| Superior Electric Co., 
| Bristol, Conn. Booth 836. 
For More Data CIRCLE 336 on Inquiry Card 


ISA Journal 








rodstock, 
liry Card 
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NEMA rated reversing 
controller. 


: | eS eee ” 4: ; & g Push buttons and 
ashi sie? ‘ , ae indicating lights. 


Reduce Installation, Equipment Costs 50% 


LimiTorque actuators feature 
fully integral controls for quicker, 
easier installation, operation 










LimiTorque is first again! LimiTorque operators now fea- 
ture integral NEMA rated reversing controllers, push button 
and indicating light elements. You can actually reduce the 


Minimize use of these installation and component equipment costs up to 50%. 





1 Various combinations of control items can be included in 
costly components > the same switch compartment. Why use costly separate con- 
trol components when they are obtainable completely wired 


@ Separate push button and in your LimiTorque. 


control stations 
To compensate for temperature ranges, overloads are 


@ Separate reversing adjustable from 85% to 115% of the heater rating, thereby 
controllers eliminating stocking of replacement heaters. 
®@ Control racks Push button elements, selector switches, etc., when required, 


are mounted in the hinged cover for quick, easy acces- 
sibility to all control components. LimiTorque can be field 
@ Enclosures, wiring mounted on your existing valves. Contact your valve manu- 
facturer or closest LimiTorque sales engineering office. 


@ Conduit runs, condulets 


® Labor required for above 

items Remember, today’s trend is toward low cost simplicity. 
LimiTorque operators with integral controls are designed 
with this in mind. Write today for Bulletin 6-57. 


THERE IS NO SUBSTITUTE FOR om BOOTH 843 © 1.S8.A. SHOW 


ines ilo rd BNE rnnavernia GEAR CORPORATION 














ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS > FLUID AGITATORS> FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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For Sizing Chemical Feeding Systems 


To enable chemical engineers through- 
out the process industry to calculate the 
ideal capacities for controlled-volume 
pumps and chemical holding tanks, comes 
an extremely useful easy to use nomograph. 
Milton Roy Co., Philadelphia, Pa. 

For More Data CIRCLE 401 on Inquiry Card 


Spectrophotometer Flow Charts 


You will find these flow charts extreme- 
ly useful when selecting the proper 
auxiliary equipment for your spectrophoto- 
meter. Can be easily mounted on wall 
for quick reference. This is a must for 
your data files. Will Corp., Rochester, 
New York. 

For More Data CIRCLE 402 on Inquiry Card 


Welding-Pad Liquid Level Gages 


Featured in data unit 330 are construc- 
tion details, drawings and specifications on 
reflex and transparent welding-pad gages. 
The gages are made to weld right to the 
tank, vessel or other  liquid-containing 
structure, and thus become an_ integral 
part of it. Jerguson Gage & Valve Co., 
Burlington, Mass. 

For More Data CIRCLE 403 on Inquiry Card 


Temperature Controls Handbook 


Temperature controls for industrial air- 
craft, marine and special applications are 
covered in new catalog 400. Accurate, 
dependable and highly adaptable, the con- 
trols are discussed fully and information 
is supplemented by charts. United Electric 
Centrols Co., Watertown, Mass. 

For More Data CIRCLE 404 on Inquiry Card 


Oxygen Trace Analyzer 


Model 80 oxygen trace analyzer is a 
dual range instrument which continuously 
measures gas samples for minute quanti- 
ties of oxygen as low as 0 to 5 parts per 
million. Bulletin 0-4114 gives operation 
and specifications. Beckman/Process In- 
struments Division, Fullerton, Calif. 
For More Data CIRCLE 405 on Inquiry Card 


Metering Process Variables 


The auto-pneumatic “Microflo Pulsa- 
feeder” is a controlled volume pump for 
metering fluids at “micro” flow rates and at 
pressures up to 2000 psig. It will respond 
to pneumatic control instruments, varying 
output automatically to changing process 
conditions. Lapp Process Equipment Di- 
vision, Lapp Insulator Co., Leroy, N. Y. 
For More Data CIRCLE 406 on Inquiry Card 
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Area-Flowmeter Handbook 


New 15-page variable-area flowmeter 
handbook gives basic engineering data in- 
cluding tables, graphs and equations for 
application, sizing and flow-rate calibration 
prediction of low flow-rate rotameters. 
Fischer & Porter Co., Hatboro, Pa. 

For More Data CIRCLE 407 on Inquiry Card 


Meet the Thermistor 


You will want to read a fascinating and 
educational story of the growth and wide 
variety of present day applications of 
thermistors. The story is unfolded in 5 
chapters—each a 4-page folder containing 
illustrations, circuit diagrams, tables and 
charts. Victory Engineering Corp., Union, 
New Jersey. 

For More Data CIRCLE 408 on Inquiry Card 


Temperature Control Valve 


A temperature control valve incerporat- 
ing Teflon-impregnated asbestos stem pack- 
ing offers easier valve-stem movement and 
allows diaphragm power to be transmitted 
more accurately to the sliding-gate seat. 
Valve-sizing charts make this a_ useful 
booklet. Jordon Industrial Sales Division, 
OPW Corp., Cincinnati, Ohio. 

For More Data CIRCLE 409 on Inquiry Card 


You Ought’a Audit and Save Money 


A 4-page brochure discusses engineering 
audits as a proven technique for insuring 
against loss of market position through 
product obsolescence. Separate phases of 
a typical engineering audit are reviewed 
in detail. Designers for Industry, Cleve- 
land, Ohio. 

For More Data CIRCLE 410 on Inquiry Card 


Hi Ho Silver — A Magnetic Ranger 


Here is a new 2-page technical data 
sheet describing new magnetic rangers. 
These tubeless, continuously-variable, reg- 
ulated power supplies have outputs of 0 
to 15 ampers and 0 to 30 amperes respec- 
tively. Amazing features also detailed. 
Sorensen & Co., Inc., Norwalk, Conn. 

For More Data CIRCLE 411 on Inquiry Card 


Glass Feeder Temperature Control 


New equipment for glass feeder tempera- 
ture control in container manufacture is 
described in process data sheet 644(3). 
The publication describes the equipment 
required for all-electric and electro-pneu- 
matic control to the glass feeder. Photo- 
graphs show how the equipment is applied. 
Leeds & Northrup Cc., Philadelphia, Pa. 
For More Data CIRCLE 412 on Inquiry Card 


Tabulating Chart 


You can own a new easy-to-read char 
tabulating ounce-inch torque ys, rpm at 
stated horsepower. Engineering data giv. 
en ranges from 1/2000 hp and from lt 
14,000 rpm. John Oster Manufacty: 
Co., Avionic Division, Racine, Wis, 
For More Data CIRCLE 413 on Inquiry Coy 


How to Select Flowmeters 


Here is a book that will help you i, 
selecting and sizing differential-pressun 
flowmeters. More than just an ordinary 
catalog, the reference material include 
makes it a valuable source for informatig, 
Theory, equations, calibrations, charts gy 
included. The Bristol Co., Waterbury, 
Connecticut. 

For More Data CIRCLE 414 on Inquiry Cay 


Universal Recorder 


Do you have several circular chart pr 
corders doing the work of one? Noy, 
a new concept in recorders obsoletes olf. 
fashioned single-purpose recorders, A sé 
of new publications explains a totally new 
recorder which features internal quadrant 
construction. The Hays Corp., Michiga 
City, Indiana. 

For More Data CIRCLE 415 on Inquiry Cand 


Thermocouple Tables 


This 10-page spiral-bound booklet ha 
2 front covers and no back cover (is 
turned over for changing from mv to deg 
and deg to mv) and is indexed for further 
convenience. 
reference temperature. Pace Engineering 
Co., North Hollywood, Calif. 

For More Data CIRCLE 416 on Inquiry Cad 


Rotary Switch Reference 


Standard tap, transfer and _ select 
switches are shown in photos, dimension 
drawings, electrical ratings, circuit ad 
contact diagrams. Environmental, electrical 
and mechanical tests performed on thet 
switches are listed also. Electro Switth 
Corp., Weymouth, Mass. 

For More Data CIRCLE 417 on Inquiry Cai 


Moisture Control 


This is the answer to your moisture co} 
trol problems. The compressed aif rye 
described in catalog D1-158NE10 provides 





Tables are based on 150°? 








industry with a single dependable sou@ 
of low dewpoint, dry, clean, safe | 
pressed air for all uses. It is a 

and maintenance free dryer. Van Produdt} 
Co., Erie, Pennsylvania. 


For More Data CIRCLE 418 on Inquiry Cat} 
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RESISTANCE 


GRAY INSTRUMENTS 


MEASUREMENT 
ACCURACY +0.01% 





E-3272 





E-1044M 


ANTHONY PATTERN 
WHEATSTONE BRIDGE 
E-1000 


OTHER LABORATORY 
AND PORTABLE 
WHEATSTONE BRIDGES 
DOWN TO 0.1% 
ACCURACY 


KELVIN BRIDGES 
FOR LOW RESISTANCE 
DOWN TO 0.01 
MICRO-OHM 
LABORATORY AND 
PORTABLE MODELS 


RESISTANCE STANDARDS 
RESISTANCE BOXES 
SHUNTS 


A.C. - D.C. RESISTANCE 
BOX, ACCURACY +0.05% 
TO 20K CYCLES 





ror PRECISION MEASUREMENTS 


POTENTIOMETRIC 
MEASUREMENT 
ACCURACY +0.01% 


LABORATORY 
STANDARD 
3 VOLTAGE RANGES 
0-1.81, 0-.181, 0-.0181 


WHITE DOUBLE 
POTENTIOMETER 
RANGE 0-11.11 MV 
IN 1 MICRO-VOLT STEPS 
E-3030 


BROOKS DEFLECTION 
POTENTIOMETER 
FOR RAPID CHECKING OF 
D.C. AMMETERS AND 
VOLTMETERS. 


SHUNT BOXES 
VOLT BOXES 


PORTABLE 
POTENTIOMETERS 
READING M.V. OR 

TEMP. IN DEGREES C. OR F. 
FOR VARIOUS 
THERMOCOUPLES 

































TRANSMITTER AND RESOLVER 
BRIDGES FOR TESTING SYNCHROS 
ACCURACY 


+10 SEC. OF ARC 


SINGLE DIAL MODEL FOR 
RAPID PRODUCTION TESTING 
3 VOLTAGE DIVIDER ARMS, 

(4, IN RESOLVER BRIDGE) 

EQUAL AND LINEAR TO .005%. 


SUPPLIED IN 2142, 5, 10 & 15 
DEGREE INTERVALS 


TWO DIAL MODEL 
EQUALLY ACCURATE, BUT 
NOT AS RAPID IN USE. 
UTILIZES DUMMY ARMS 

FIRST DIAL GIVES INTERVALS 


—— OF 60° ON TRANS. BR., OR 90° 


E-2572 


GRAY 


ON RESOLVER BR. SMALLER 
INTERVALS ON SECOND DIAL 


200 EAST CHURCH LANE 


September 1958 


VOLTAGE DIVIDERS 
LINEARITY 0.001% 


RACK MOUNTED MODELS 





RACK MOUNTED POTENTIOMETERS 
RESISTANCE DECADES OR OTHER 





Visit Booth No. 860 at the ISA Show 


PHILADELPHIA 44, PA. 


For More Data CIRCLE 213 on Inquiry Card 








E-2554 


LABORATORY AND PORTABLE MODELS 
10,000 AND 100,000 OHMS RESISTANCE 
MAINTAINS ACCURACY FROM D.C. TO 400 CYCLES A.C. 


E-3083 


INSTRUMENTS FOR SPECIAL APPLICATIONS. 


INSTRUMENT COMPANY 












THERIMOCOUPLES 


THAT WILL WITHSTAND 


yRolelens 


AND 
UP TO 50,000 PSI 2 














NEW, SIMPLE 
CONSTRUCTION 


Made from metal sheath over ceramic 
insulated thermocouple wire. 

Metal sheath can be bent and weld- 
ments can be performed without loss 


of insulation. 
Write 3.8 for complete thermocouples. 
for * 4 tor AERC)PAK Ceramic 
Bulletins Insulated Wire. 
































INSTRUMENT COMPANY, INC. 
315 NORTH ABERDEEN « CHICAGO 7. ILL 
Sales Representatives throughout the United States and Canada 
For More Data CIRCLE 214 on Inquiry Card 





































Portable Pyrometer Indicator 
Does Many Jobs 


Mini Mire’ 


Null Balance, Potentiometer Type 


The “MiniMite” Portable Potentiometer Indica- 
tor gives you laboratory accuracy in a rugged, 
versatile instrument. Use it conveniently for a 
wide range of temperature measurement, cali- 
bration and test purposes. Its dimensions are 
only 4” x 5” x 6”—weight is under 4 Ibs. Ac- 
curacy is % of 1% of scale range. 





Temperature Measurement For direct tem- 
perature measurement, connect the “MiniMite” 
to a thermocouple. It’s ideal for laboratory 
work, emergency operation or substitution for 
instruments under repair...also for many types 
of research and test work. 


Calibration Use the “MiniMite” with equal 
facility for calibrating thermocouples, or both 
potentiometer and millivoltmeter-type instru- 
ments. 

Scale Range Individual ranges on the “MiniMite’s’” double-range scale are almost 


24” long. Choose from 49 different range combinations to cover temperatures from 
—300°F.to +3200°F. for all standard thermocouples, and millivolts from —6.2 to +62. 


See Our Complete Line atthe ISA Show, Booth 1006 


In Canada: 


Thermo Elect rb co. ic. | wssitemrtoss. 





SADDLE BROOK, NEW JERGEY Brampton, Oat. 





For More Data CIRCLE 215 on Inquiry Card 
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Strip Chart Recorder 


Small-size, moderate-cost strip-chart 1p 
corder described is of the null-balanos 
potentiometric type. Recorder Provides 
1% limit of error and one-second full. 
balancing time with span adjustable from 
9 to 100. Varian Associates, Instrumenis 
Division, Palo Alto, Calif. 

For More Data CIRCLE 419 on Inquiry 


Card 


Component Kit Catalog 


You can have the most complete pre 
cision instrument component kit Catalog 
available to date. The catalog lists 
complete line of breadboard developmey 
kits. Catalog is easy to read and can be 


| carried with you for constant refereng 
| PIC Design Corp., Van Nuys, Calif, 


For More Data CIRCLE 420 on Inquiry Cgy 


Switches that Wire in a Jiffy 


A new line of small enclosed switchs 
that can be wired in a jiffy are covered 
in bulletin 21. Unique split design alloys 
for easy access to switch terminals, S$ 
actuator designs, exploded photos apd 
mounting dimensions shown. Micro Switeh, 
Freeport, Illinois. 

For More Data CIRCLE 421 on Inquiry Can 


Sequential Annunciator 


A new economical sequential annun¢- 
ator, being introduced at the ISA Show, 
is capable of taking up to 30 inputs and 
visually indicating the exact order i 
which any number of the 30 inputs his 
gone off normal. Hzs no moving parts 
You will want to know more about this 


| Electro Devices, Inc., Chicago, Ill. 


For More Data CIRCLE 422 on Inquiry Card 


Recording Annunciator 


This 4-page folder shows how a 
cording annunciator saves time and money 
by pinpointing trouble, and helps reduce 
downtime in operating equipment. Th 
annunciator prints a tape record to the 


| second of the time equipment goes of 


normal, and when it returns to normal. 
Panalarm Division, Panellit, Inc., Skokie, 
Illinois. 

For More Data CIRCLE 423 on Inquiry Card 


Toroids of Distinction 


The growing importance of toroids, fi 
ters and related networks in military, ® 
dustrial and commercial applications ® 
emphasized this month with the issuane 
of a new catalog (104). This publicati 
includes 16 pages in color and cove 
scores of applications together with 
schematics and performance curves. 
velopments in the field of telemetering # 
also prominently featured. Burnell & G, 
Pelham, New York. 

For More Data CIRCLE 424 on Inquiry Cat 


ISA Journd 

















Si 





BPEwssF 


a 


Pes BS Ss. 


md 


—-— FS Sw oe 








September 1958 
















R 3 


fmar-L- aul : 

«GALLAGHER COTTON MILLS | 

CONTINENTAL OPTICAL COMPANY | 
on 












DIVISION OF JACQUES-KREISLER CO 


AB 
awl 












— 





atte 


a 











O FLORIDA FISHING TACKLE, Mfg.Co. Inc. 
Xr 


HOUSTON CORPORATION 





THE 


Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
tuday for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 


ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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ASTER 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e Oak Lawn, Ill. 
Phone GArden 5-0240 


Jo-Bell Products, Inc. dept. £ 
5456 W. 111th St., Oak Lawn, Ill. 
Send full information on Level Master 


and name of nearest representative. 


My name 





Company 





Address 





Zone ___State 








For More Data CIRCLE 217 on Inquiry Card 
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> new literature 





Viscometer Data 


If you’re in milling, brewing, pulp, paper, 
confectionaries, textiles, leather, tanning, 
food or chemical processing you will want 
to know about a new viscometer that has 
wide applications in each of these fields. 
Gaertner Scientific Corp., Chicago, II. 
For More Data CIRCLE 425 on Inquiry Card 


Analog-Punched Tape System 


An analog to punched-tape data system 
with outstanding flexibility, accuracy and 
reliability meets the requirements for a 
rugged, economical, low-speed system for 
handling quasi-static data. Program 
forms are easily changed. Electronic Engi- 
neering Co. of Calif., Santa Ana, Calif. 
For More Data CIRCLE 426 on Inquiry Card 


New Displacement Follower 


A new bulletin, illustrated with diagrams, 
tells of an optical displacement follower 
that can be used in daylight for calibrating 
shake tables, accelerometers or for making 
vibration and displacement measurements 
of general industrial equipment. Optron 
Corp., Santa Barbara, Calif. 

For More Data CIRCLE 427 on Inquiry Card 


Instruments for Hazard Areas 


A new multi-channel digital indicator 
suitable for use in hazardous areas is re- 
viewed in a new technical bulletin. The 
new indicator is the first of its kind avail- 
able in a one box unit. Either 3 or 4 
channel models available. Cox Instruments 
Division, George L. Nankervis Co., Detroit, 
Michigan. 

For More Data CIRCLE 428 on Inquiry Card 


Infrared Information File 


A comprehensive, new 24-page brochure 
has been released on the Infracord double- 
beam spectrophotometer. The brochure 
describes what infrared is and how it is 
used for identification of unknowns, 
qualitative and quantitative analysis, prod- 
uct control, and as a permanent step-by 
step record of a chemist’s work. Design, 
specifications, performance data, etc. are 
thoroughly described. Perkin-Elmer Corp., 
Norwalk, Connecticut. 

For More Data CIRCLE 429 on Inquiry Card 


The First of a New Family 


ISAJ announces availability of informa- 
tion on the first of a new family of pre- 
cision graphic to digitial translating ma- 
chines. It has been estimated that the 
device could effect amazing savings in the 
nation’s highway construction program, 
where it can be used to convert data from 
aerial photos to digital form for input 
to computers to solve problems in cut 
and fill operations. This is only one ap- 
plication. It will pay you to find out 
about this. Benson-Lehner Corp., Los 
Angeles, Calif. 

For More Data CIRCLE 430 on Inquiry Card 






Control 
Temperatures 


ACCURATELY, AUTOMATICALLY 
with BURLING 


Differential 
Expansion 
Instruments . . . 


Model B-1C Small, 
lightweight unit, 
for temperatures 
under 800°F. 






Model F-1C Heavy 
duty unit for locally 
mounted non-indi- 
cating control, 


temperatures upto 
2000°F. 


Burling Controls for electric and 
pneumatic systems operate through 
the variation in the expansion of dif- 
ferent solids up to 2000°F, making 
possible long and “trouble-free” in- 
stallations. Operating differentials as 
close as +1/4° may be maintained. 
The complete Burling line includes 
indicating and non-indicating types, 
choice of one, two or three switch 
models with standard, weathertight 
or explosion-proof housings and fea- 
ture simple installation. 


Burling instruments are equally well 
suited for high and low temperature 
alarms and cut-outs. 


Write for free catalog or 
consult our engineers for your 


next temperature-co7tro/ 





application. 


Burling 


INSTRUMENT — ae 


16 River Road, Chatham, N. eed 
More Data CIRCLE 218 on Inquiry Card 


ISA Journal 

















“AS 


STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Co., Inc. 


Here at Douglas we’re involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 


September 1958 


result in great benefits not only to our own nation 
but to all mankind. 

If you’re interested in tackling these problems 
with us...in giving your best in an all-out drive 
to solve them... we’re interested in you! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box H-620 
Santa Monica, California 









Visit 


AIRPA X 


at the ISA Show 
Philadelphia — Sept. 15-19 
Booths 1621-1623 





¥% TACH-PAK — Tachometers 
% Miniature Low Noise Choppers 
%& Data Logging Amplifiers 
%& PREAC — Magnetic Computer Amplifiers 


€ 
* * Circuit Breakers 
= AIRPAX 


CAMBRIDGE, MARYLAND BALTIMORE, MARYLAND 


THE AIRPAX PRODUCTS COMPANY 
FORT LAUDERDALE, FLORIDA 


paapeedindethacaatastteiaandniamenesene dike 





























For More Data CIRCLE 219 on Inquiry Card 
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One department in a large plant took 40 minutes to reach production 
in the morning (left). Another took only 4 minutes. No one knew about 
the Joss until it was measured. A complete survey took 3 years and 
saved $235,000 a year. 

Not all of this time was the fault of the employees. Systematizing 
delivery of tools and stock, adjustments in production routine all 
helped. After Graphic Instruments pointed the way. Let us show you 
how to operate more efficiently too. 


‘‘The Meter With a Record’’ For Over 50 Years 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 


For More Data CIRCLE 220 on Inquiry Card 
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| Flash Point Tester 

A recently completed 4-page bulletin 
| on a time saving automatic flash-poiny 
| tester, duplicating ASTM D56 results and 
| needing no attendance during tests, j 
| now available. 
Chicago, Illinois. 
For More Data CIRCLE 431 on Inquiry Coy 


ee oes peo iane ee 6 eee” ee ee  . 


Precision Scientific Cp 


Temperature Booster Regulator 
Bulletin 101 contains extremely usefy 
| technical data on a temperature boosie 
| regulator which raises distribution pres. 
| sure automatically as_ the atmospheric 
temperature drops, compensating for th 
| pressure drop caused by an increased load 
| American Meter Co., Erie, Pa. 
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Production X-Ray Quantometer 
The X-ray quantometer discussed in this 
booklet is a multi-channel, curved crystl 
| instrument which permits the most efficient 
crystal, detector and gaseous path for the 
| simultaneous determination of a maximum 
| of 22 elements. A sample can be analyzed 
in less than 2 minutes. Applied Research 
| Laboratories, Inc., Glendale, Calif. 


For More Data CIRCLE 433 on Inquiry Cand 





| Receiver Recorder & Controller 
| Newly developed recorder plug-in com- 
| ponents are covered in 16-page specifica 
| tion E12-5. In all, 12 types of receivers, 
| controllers, retransmitters and direct meas- 
uring devices from which a recorder ca 
be custom-built are described. Also illus 
| trated is sealed, automatic, one-year link 
ing system and many exclusive features 
Bailey Meter Co., Cleveland, Ohio. 
For More Data CIRCLE 434 on Inquiry Can 





Infrared Progress Reports | 
Bausch & Lomb has put out the second 
in a series of progress reports in the field 
of infrared. Report #2, titled “Additional 
Infrared Transmitting Glasses,” is a coM 
tinuation of material dealt with in the 
first report. Report #3 dealing with in 
terference filters will be available in the | 


Peretti wa a» Ff 


near future. If you would like to receive 
these reports, circle number below ™ | 
Readers Service card. Bausch & Lomb, 
Rochester, = i. 

For More Data CIRCLE 435 on Inquiry Card 


What About Thermistors? 

Engineers now using thermistors will 
find catalog EMC-2 particularly valuable, 
and those interested in knowing mote 
about general thermistor properties aft 
certain to want it. The catalog includes 
descriptions of basic thermistor proper 
ties and characteristics and diagrams of 
typical applications. A_ section entitl 
“What Do Thermistors Do?” describes 
various types of thermistor data and how 
it can be used in circuit design. Fen 

| Electronics, Inc., Framingham, Mass. 3 
| For More Data CIRCLE 436 on Inquiry Card F 
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eGAS ANALYSIS BY T/C 


ePIRANI GAUGES ¢ ANEMOMETERS 


TYPE 9225 FILAMENTS (AVAILABLE IN MATCHED 
PAIRS) AMBIENT RANGE: —250° TO OVER 300°C. 


HIGH POSITIVE COEFFICIENT 
RESISTANCE FILAMENTS 


For Repair, Experiment and Instruction in 
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GAS ANALYSIS BY THERMAL CONDUCTIVITY. 
BRIDGE . aa —MA 


HELIX 20 30 
HELIX 18 27 
STRAIGHT a 7 


“TUNGSTEN 
TUNGSTEN (GOLD PLATED 


KOVAR (ALLOY OF 
NICKEL, COBALT, IRON 


TUBE NUTS AVAILABLE. CAT. No. 9611 (Brass)... Price Per Pair .50 


*Minimum order $50.00 


VISIT BOOTH 1508 
1.S.A. SHOW 


PHILADELPHIA, PA. 


t 3 4 38 
FILAMENT RESISTANCE — OHMS 


* Portable and Panel 
Instruments 
* Power Supplies 
(400 ma. D.C.) 
* Thermal Conductivity 
Cells (Hot Wire and 
Thermistor) 


150 $10.00 
150 20 00 
200 10.00 


GOW -7TAAC instrument co. 


100 KINGS ROAD, MADISON, NEW JERSEY —Tel. FRontier 7-3450 
For More Data CIRCLE 237 on Inquiry Card 








WITHOUT 
CORROSION 


; or 
Slurries } CONTAMINATION | 


Gases 


Wavelike 
Motion 
of Stee! 
Fingers 


? 


Forces Material Through Tubing ‘y 














Capacities 
0.2 cc. per min. 
to 4.5 G.P.M. 
Prices range from... $60.00 to 
nding on size ( 
and accessories $550.00 


Write for Catalog. 


SIGMAMOTOR, INC. 


- North Main St. ° Middleport, N. Y. 
or More Data CIRCLE 238 on Inquiry Card 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 














LIQUID : 








Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft. 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


PATERSON, WN. J. 


463 GETTY AVE., 
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GET THIS 
HANDY GUIDE 
*° BETTER VALVES 


LIQUID 
LEVEL 
GAGES 








Shows complete line of Penberthy valves 
and liquid-level gages for power, petro- 
Jeum, and process industries. Includes 
technical data, parts, price lists, and 
accessories such as: 


HEATING AND COOLING GAGES... for accu- 
rate readings where liquids must be cooled 
or heated to obtain exact measurement. 


INSTRUMENT VALVE ... permits gage repair or 
replacement without shutdowns. Back-seating 
stem permits repacking under pressure. 


FROST PREVENTIVE GAGE...ecliminates frost 
build-up ...assures dependable visibility. For 
industries where frosting interferes with 
accurate readings. 


ILLUMINATORS . . . plastic wedge distributes 
bright, even light along entire column. Non- 
glaring ...dustproof for perfect illumination. 


WELDING PAD GAGES . . . where process con- 
ditions require observation windows as inte- 
gral part of vessel. 


INGER 





Dept. IJ 
Penberthy Manufacturing Company 
Division of Buffalo-Eclipse Corporation 

1242 Holden Ave., Detroit 2, Mich. 


ee cm 
: i 
| Please send FREE copy of Catalog #36. ; 
! ‘ 
7 


NAME TITLE 





ADDRESS_— 





COMPANY. 








boomed 
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DAVIS INSTRUMENT DIVISION 


AND 











GREENBRIER INSTRUMENTS INC. | 
Present a complete line of 
for 
Laboratory and Industrial 
Process Stream Analysis and Control | 


LRH 





Sa 


See instruments operating utilizing AIR, 
as the carrier gas. e 


NO HELIUM REQUIRED! a 











Visit us at booths 939 - 943 at the Instruments & , 
Automation Conference, Philadelphia, Pa. 


INSTRUMENT 


aS 


DIVISION 

















DAVIS INSTRUMENTS GREENBRIER 
Division of INSTRUMENTS INC. 


Davis Emergency 
Equipment Co., Inc. P. O. Box 382 
272 Halleck St., Newark 4, N. J. Ronceverte, West Virginia 
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> new literature 


Electrical Test Equipment Guide 


A guide to electrical and electronic test 
ing equipment, Catalog 36 is packed with 
usable information. Photos, specificat; 
etc. will help clue you to time-saving teat 
ing equipment. Hickok Electrica] Instry. 
ment Co., Cleveland, Ohio. 

For More Data CIRCLE 437 on Inquiry Coy 


High Vacuum Valves 


Catalog sheets VG 3, 4 and 5 offer com. 
plete information on high vacuum gate 
valves and accompanying automatic con- 
trol. The features of these valves will he 
of general and specific interest to engi. 
neers and scientists, in manufacturing 
nuclear and weapons development, space 
technology—wherever vacuum or 
are handled. Vacuum Research Co, Sy 
Francisco, California. 

For More Data CIRCLE 438 on Inquiry Cay 


Accelerators for Nuclear Education 


Introducing a brand new booklet o 
accelerators for nuclear research and edy. 
cation. Booklet includes graphs showing 
neutron yields and energies; a discus 
sion of applications in the fields of chemi- 
cal analysis, nuclear chemistry, physics 
and nuclear engineering; and a descrip 
tion of the accelerators and their housing 
requirements. Applied Radiation Cor, 
Walnut Creek, California. 

For More Data CIRCLE 439 on Inquiry Cand 


Console Vacuum Pumping System 


A new packaged vacuum pumping 
system, designed for laboratory and pilot 
plant use is ideally suited for investigation 
and development of new applications of 
high vacuum in metallurgical processing, 
production of electronic components and 
environmental testing. Complete system 
measures 40” in length, 36” in height, 
33” in depth and is light weight. Cor 
solidated Electrodynamics, Rochester, N. Y. 
For More Data CIRCLE 440 on Inquiry Cam 


Pipeline Sampling Manual 


Custody transfer and inventory contrél 
are vital operations in the pipeline indus 
try, and both depend on accurate sampling 
of materials being transferred. Precis, 
automatic methods of sampling directly 
from pipelines are described in a@ neW 
bulletin with photos and schematic draw 
ings. Two basic methods are covered ful- 
ly. Proportioneers, Inc., Division of BIT 
Industries, Providence, R. I. 

For More Data CIRCLE 441 on Inquiry Card 


New Dial Indicators 


New, 12-page catalog “D” on an & 
panded line of dial indicators describes 
and illustrates new design features that 
are responsible for exceptional accuray 
and repeatability. Petz-Emery, Inc., Pleas 
ant Valley, New York. 

For More Data CIRCLE 442 on Inquiry Card 
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SUPPORTS CUT COSTS ogress 


Add your name to our ever-growing list of satis- + ee 
fied customers who say with a twinkle in their T0 
eyes: “We saved by using P-W.” 

RECORD 


DIGITALLY 





AND 
POSITION 


ee. AUTOMATICALLY 





be 
) engi 
turing, Supports-Expanded and solid metal Trays and Ladder — in Galvanized 
— Steel and Aluminum, to hold Power and Control Cables and Instrument 
. Se Tubing. Specified and Approved for all types of Governmental, Utility 
and Industrial Jobs. The only system that eliminates field cutting and 
. provides 100% Galvanized Coverage. Goes up like erector set. Pick | RECORDING SYSTEMS 
INPUT 


out piece and install with drive rivets. (Does away with measuring, | 





















































cutting, drilling and time-consuming bolts, nuts and washers or hinges). temperature 

. T T ~- ° pressure 
‘a Write today for New Catalog No. 858 and literature. Save Money by motion an 
wing contacting our representative or P-W direct. aie ae 
iscus. 
_ P-W INDUSTRIES, INC., Manufacturers printer 
crip. Duncan and Melrose Sts., Philadelphia 24, Pa. pg data 
— card punch E processor 
Arp., For More Data CIRCLE 223 on Inquiry Card 








For years Coleman DIGITIZERS have been 


ard widely known and used for converting analog 
motion into discreet digital information. 
NOW! (shown below) Coleman DIGITIZERS are 


being used to establish automatic position- 































































ping in modern scientific ing from standard digital information. 
ilt instruments often depends on controlling POSITIONING SYSTEMS 
. the direction of light without: | INPUT 
ing, | keyboard —S 
oi DISTORTION + DIFFRACTION | | punched card ir 
we | punched tape 
- DIFFUSION | AUTO POSITIONING ] 
b Consult the pioneers in evaporated a 
° rvo systems 
metal coatings for: | plotters 
° . process controls 
® first surface mirrors | x ul 
“ol with half-wave protection 
us oe semi-t t ™ Write for free Data File. Ment‘on your application. 
mi-transparent mirrors 
ng . . 
. metallic and non-metallic Your name 
ly , 
me ® beam splitters | Company 
W ° ° 
Hi ® optical filters | Address simgradbiom 
F 
F Send for our free booklet. We have experience re " 
and skill to put at your service in solving your 
individual light problem. / 
, (o CHUM 
FILMS CORP. 
j New York ENGINEERING COMPANY, INC. 
6040 West Jefferson Boulevard 
Dept. A Los Angeles 16, California 
: For More Data CIRCLE 224 on Inquiry Card For More Data CIRCLE 225 on Inquiry Card 
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with the accurate 
_ SERVO-TEK SPEED 
_ INDICATING SYSTEM 


A truly versatile “package” 
provides accurate speed indi- 
cation for almost anything that 
moves. Nearly every industrial 
process or machine can benefit 
by the economy and safety of 
continuous speed indication. 


FEATURES 
SELF-POWERED No batteries or 
external power required. 


LOW VOLTAGE Connecting cable 
can be as long as 500 ft. for 
remote readings. 


PERMANENTLY LUBRICATED BALL 
BEARINGS Sealed against foreign 
particles and harmful vapors. 


EASILY READ 41.” INDICATOR 
Damped to withstand vibration 
and shock. 


STANDARD RANGES 0 to 100, 
500, 1000, 2000, 3000, 4000, 
6000, 8000, 10,000 and 12,000 
RPM: These speeds can also be 
provided to read ‘‘Percent of Full 
Speed" or ‘Percent of Capacity." 


STANDARD (SAE) AUTOMOTIVE 
AND AIRCRAFT MOUNTS, as well 
as- special scales, also available. 


$87 includes generator, indi- 


dicator (specify range), 
mounting base, coupling, and 15 ft. 
of electrical cable. Delivery from stock. 
Quantity discounts. 


Sewo-Jekh BZ 


* 
4 se 
Te ee i A ee ee Be Be be 
<4 
. 
z 


PRODUCTS CO te 


tmcoeroratio 





Main (@listas 
Re}-t-MClolaal-M dello MMaleh Alilela:( ea Me 


Western ‘e@liita- 
14736 Arminta Street, Van Nuys, Cal 


See us at the ISA Show, Booth No. 1606 
For More Data CIRCLE 226 on Inquiry Card 
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Ultra-Miniature Equipment 


You'll want to find out about a new line 
of ultra-miniature hollow-shaft and face- 
gear differentials. Dynamic Gear Co., Inc., 
Amityville, L. I, N. Y. 

For More Data CIRCLE 443 on Inquiry Card 


Low-Cost Pump 


Here is information about a _ smaller, 
lighter and lower cost pump which handles 
water and non-abrasive fluids in both 
domestic and _ industrial applications. 
Motor and pump contained in one sealed 
unit. Fostoria Pressed Steel Corp., Fos- 
toria, Ohio. 

For More Data CIRCLE 444 on Inquiry Card 


Insulation Tester 


Weighing only 80 pounds and small as 
a man’s suitcase, the new Von 100 kv d-c 
insulation tester is the latest development 
to reduce production downtime caused by 
electric equipment failure. The Hewson 
Co., Inc., Newark 2, N. J. 

For More Data CIRCLE 445 on Inquiry Card 


Governor Tables 


A governor designed especially for 
steam-driven reciprocating pumps, or cen- 
trifugal pumps driven by small steam tur- 
bines, is explained in bulletin 1047. A 
cross-section drawing shows features of the 
balanced-flow valve and operating dia- 
phragm. Suggested piping diagrams and 
a table of specifications are also included. 
Copes-Vulcan Division, Blaw-Knox Co., 
Erie, Pennsylvania. 

For More Data CIRCLE 446 on Inquiry Card 


New Recorder/Reproducer 


Here is complete information on a 
modular magnetic tape recorder/reproducer 
for instrumentation that has exceptional 
versatility in data acquisition and storage, 
data analysis and reduction, machine and 
process programing and dynamic simula- 
tion. This recorder will permit you to 
re-run costly, often unrepeatable, test pro- 
cedures thousands of times. Ampex, Red- 
wood City, California. 

For More Data CIRCLE 447 on Inquiry Card 


Transistor Production 


Just released is a 6-page booklet de- 
tailing one phase of the transistor produc- 
tion cycle. Under the title, “An Analog 
Computer Study of the Stability of a Mol- 
ten Zone Refining Process used in the Pro- 
duction of Transistors,” the booklet ex- 
plains the technique of simulating on an 
analog computer conditions experienced 
by a germanium rod under conditions of 
temperature, rod diameter, and length of 
molten zone. Electronic Associates, Inc., 
Long Branch, New Jersey. 


For More Data CIRCLE 448 on Inquiry Card 


| 1.07 Ibs. per 1000 cu. ft. — reduce 


| regenerate or regulate — average ten 1 
| per month — process air automatically with 





COMPRESSED 4) 
DRYERS 


AND CLEANERS h 





0 
F 
T 


T 
E 
E 


H 
PER 12,000 
CUBIC FEET 











) 
“Sey -«VAN-AIR DRYERS purify 
~ ‘pressor air — extract water 


ZERO-dewpoint — remove contaminating 
scale, etc.—deliver air uniformly clean 
VAN-AIR DRYERS have no elements 


corrosive desiccant (see diagram) —<¢ 
less than 1% pressure drop. 

Many plants, shops and labs use the 
to protect instruments, testers, circ 
Others use it to prevent fouling of ¢ 
compounds, plastics, foods, drugs, ete, 
need it to reduce spoilage in product 
spraying, blasting, packaging, assembling” 
Capacities range up to 8000 scfm, 6000 
See it in action, Van Products Booth, Ins 
Automation Exhibit, Convention Hall, F 
Sept. 15-19. Send NOW for brochure. 


VAN PRODUCTS CO.> MF; 
5895 SWANVILLE ROAD, ERIE, PA, © ; 
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MANUAL | 


<—— 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problem 
General Princip!« 


Manufacturers of over 85 
wrenches used in indus! 
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MERCOID 


HERMETICALLY 
SEALED 
MERCURY 
SWITCHES 


TILTING TYPE 


AVAILABLE 
CIRCUITS 


3 Wire SP-DT. 4A.-115V. 


SP TO OP-DT. 4A.-115V. 


Double Circuit, ST, 4A.-115V. 


SP-ST. 10A. 115V. 
SP-ST. 25A.-115V. 


Actual Size 


SPST 1.75 amp. 115 volts 
metallic-end caps 


ndard Mercoid switches 
ible write for Bulletin —54 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILL. 
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| Circular Slide Rule 


Here is a handy circular slide rule for 
engineers who must perform calculations 
on the spot. Convenient, pocket-sized, this 
calculator will prove extremely useful. 
General Industrial Co., Chicago, Ill. 

For More Data CIRCLE 449 on Inquiry 


New Dual Servo-Multiplier 





Providing a static nulling error of 0.02%, 
the new dual servo-multiplier described in 
new brochure, consists of 2 complete 


Each channel 
multiplication 
Pre- 


servo-multiplier channels. 
provides accurate, reliable 
of 3 variables by a fourth. Electro 
cision Corp., Arkadelphia, Arkansas. 
For More Data CIRCLE 450 on Inquiry Card 


| 
| Speed Measuring Instruments 


Bulletin 35 presents a wide selection of 
speed measuring instruments for applica- 
tions in all industries. Specification tables, 
easy to read text, photos and cutaway 
drawings make this a valuable piece of 
source material. James G. Biddle Co., 
Philadelphia, Pennsylvania. 
| For More Data CIRCLE 451 on Inquiry 


| 
Desk-top Data Processor 


You can have a complete literature pack- 
age on a new desk-top data processor. A 
selection of application sheets are included 
in the package for your ready reference. 
Sheets outline, in text, various appli- 
cations in business and industry. Pro- 
duct cuts card-file space by more than 
50% and increases personnel productivity 
by as much as 100%. Taller & Cooper, 
Inc., Brooklyn, N. Y. 
| For More Data CIRCLE 452 on Inquiry Card 





Sama Guide to School Evaluation 
“A Guide to Evaluating Your Science 


Facilities” is a new booklet which will help 


adequate to 
If you’re 


facilities in your area are 
meet the demands of our times. 
interested in the future of scientific educa- 
tion, you should read this carefully pre- 
pared and informative booklet. Write di- 
rectly to SAMA, 20 North Wacker Drive, 
Chicago 6, Illinois. 





High-Voltage Wiring Charts 


Performance data and _ environmental 
| conditions for a hermetically-sealed hich- 
| voltage rotary selector switch are given in 
| bulletin 158-HV. Rated at 1650 vde and 
| 20 ma, the switch has remote control ap- 
| plications in automation, electronics and 
| general industry, and in the missile and 
| aircraft field. Sheets contains a list of test 
| data and conditions, dimensional drawings, 
|wiring charts, etc. G. H. Leland, Inc., 
Dayton, Ohio. 

For More Data CIRCLE 453 on Inquiry Card 
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PRECISION| 


ELECTRONIC 


ADJUSTABLE-SPEED 
DRIVES 


© SPEED RANGE infinitely adjust- 
able from less than 36 rpm to 
more than 3600 rpm while de- 
livering full rated torque. Con- 
tinvous duty rating at all speeds. 


REGULATION Both line and load 
regulation is better than Y of 
1% of rated speed. 


HORSEPOWER Various models 
from % hp down to 1/200 hp. 
Motors of % hp and larger are 
totally enclosed. 


REMOTE CONTROL A _ 10-turn 
potentiometer provides precise ad- 
justment at any convenient loca- 
tion. 


GEARED MOTORS Motors are 
available with integral gear re- 
ducers. 


BRAKING-REVERSING 
trolled braking and 
models available. 


MAINTENANCE Fully encapsulated 
construction results in long service 
life. Plug-in construction requires 
only a screwdriver for servicing. 


OTHER MODELS Servo-Tek man- 
ufactures drives with silicon recti- 
fiers and adjustable avtotrans- 
formers, as well as other thyratron 
drives with less exacting specifica- 
tions. Write for information in- 
cluding details of your proposed 
use. 


IMMEDIATE DELIVERY 








Relay-con- 
reversing 








F 


Sewo-Tek 
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PRODUCTS CO 


Ma:n Office 

1086 Goffle Road, Hawthorne 
Western Office 

14736 Arminta Street, Van Nuys, Cal 


See us at the ISA Show, Booth No. 1606 
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for versatile scope recording... 
SINGLE FRAME OR MOVING FILM  °™ Sterstere 
..- 4%" TO 12,000” PER MINUTE 










only one of its kind... 
ETC MODEL SM-100 


Accurate records are yours with this sensational, new 
ETC recording camera. Look at the range. Where 
else can you find such versatility? Or use the binocular 
viewer which allows continuous viewing in subdued 
light during the recording progress. 

The ETC Model SM-100 recording camera is 
designed primarily for use with 5” oscilloscopes, 
can be mounted either in horizontal or vertical 
position, with provision also for use with larger, 
sloping-face console-type "scopes. 

This camera is typical of the pioneering develop- 
ment of ETC in its broad line of industrial and 
military electronic devices, as well as single- and 
multi-gun cathode ray tubes. 

No matter how complicated your research or 
testing problem, if it involves electronics, bring it 
to ETC. 

a Headquarters for Multi-Channel 
Scopes and Multi-Gun CR Tubes 


ETC produces a complete line of stand- 
ard and special 2- to 8-channel oscillo- 
scopes; power amplifiers; and multi-gun 
cathode ray tubes with from 2 to 10 guns 
operating on a single tube face. 










Write for 
complete 
ETC catalog 


@ f:1.5 camera, to 1/100 
sec. 


@ adequate film maga- 
zine 


@ universal mounting tri- 
pod 


@ continuously variable 
motor speed control 


ONLY $985 


f.o.b. Phila. 






SM-100 
Camera 
mounted on 
5” ETC os- 
cilloscope. 
Inset shows 
tripod 
mounting 
and speed 
control. 


FEATURES: 


@ Wollensack f:1.5, 50 mm. 
coated lens. 

e Shutter speeds | to 1/100 sec. 

e@ Diaphragm f:1.5 to f:8. 

@ Object to image ratio 4.5:1. 

@ Miniature glow lamp pro- 
vides timing marks on edge 
of film. 

@Lamp excited at line fre- 
quency using pulse shaping 
circuit. 

eConnections available for 
external marker timing 
pulses. 

@ Film magazines individually 
removable. 

@ Built-in light traps. 

@ Solenoid actuated drive with 
magnetic break in supply 
magazine; reduces film waste. 

@1/15 hp. motor with variac 
speed control; no warmup 
time needed. 

@ Direct reading tachometer in 
in./min. 

@115V., 50-60 cycles. 

@35 mm. film or paper (per- 
forated or unperforated). 

@ 400 ft. film capacity (1,000 
ft. supply slightly extra). 

@ Weighs 35 lbs. 


electronic tube corporation 


MERMAID LANE 


1200 E 


PHILADELPHIA 18, 


PENNA 
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Isotopes for Industry 


More than 7,000 references to the ayy 
of isotopes in industry and jp physi 
and chemical research, along with 8 Com, 
plete discussion, are carried in this usehy 
booklet. Write directly to the Unite 
States Atomic Energy Commission, Was, 
ington 25, D. C. 


Thermocouple Handbook 


You will find a new 12-page bulls 
on thermocouple assemblies an invaluah, 
asset in selecting the right thermocoay 
for your particular need. Each Componey 
comprising the complete themocouple » 
sembly is individually described, enabling 
the user to create his own assembly par 
numbers. An index of assemblies is aly 
provided. Thermo Electric Co., Inc, 4 
dle Brook, New Jersey. 

For More Data CIRCLE 454 on Inquiry Oy 


Pump Tables 


Sixty-one different positive-displacemy 
pump models, (furnished with capatitis 
from 2 to 50 gpm, and for pressures j 
400 psi), are explained in catalog 
Included are model selection charts, dy 
on mounting styles, typical pump characte. 
istic curves and tables showing relationship 
of speed, capacity, pressure and powe 
consumption. 


Tuthill Pump Co., Chicags 
Illinois. 
For More Data CIRCLE 455 on Inquiry Cai 


Liquid Level Controls Guide 


A complete line of liquid level contnk 
for universal industrial application i 
described and illustrated in a new I8py 
brochure with detailed specifications, om 
plete descriptive data, charts and dime 
sions. A concise guide is presented wit 
will enable quick selection of the @ 
propriate control system for liquid let 
uses. Photoswitch Division, Electroni 
Corp. of America, Cambridge, Mass. 
For More Data CIRCLE 456 on Inquiry Cat 


Magnetic and Motorized Valve Guide 


Within its 24 pages, catalog V-58 ihe 
trates and lists specifications of magiét 
and motorized valves for use with & 
water, gas, steam, oil and refrigerant 
Also included are solenoid coil-aiit 
tables. Another feature is 2 flow chatt- 
one for liquids and the other for compe 
sible fluids. Dimensional drawings a 
also included. The Mercoid Corp., Chicaft 
Illinois. 
For More Data CIRCLE 457 on Inquiry Cat 


Data Control Case History 

A case history of the engineering a 
production schedule of an automatic, 
speed, multi-channel wind tunnel inst 
mentation and computer linkage syste! 
just one of the many items covered B 
this handy brochure. Automation, # 
processing, telemetering and communi 
tion systems are also discussed in a? 
teresting manner. Epsco, Inc., Bad 
Massachusetts. 
For More Data CRICLE 458 on Inquiry Os 
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Keys to Nuclear Instrumentation 


Here are 3 new keys to the understand. 
of nuclear instrumentation. Three 
technical brochures take up important In- 
struments, their descriptions, application 
information, and performance specifica- 
tions. If you're interested in the field of 
nuclear instrumentation, this is something 
you'll want to have. BJ Electronics, Borg- 
Warner Corp., Santa Ana, Calif. | 
For More Data CIRCLE 459 on Inquiry Card 


Handy Valve Selector 


Just off the press—new condensed catalog 
P&H-58. Twelve colorful pages contain 
information on 212 popular valves, 19 of 
which have never been catalogued before. 
Convenient specification tables make it an 
ideal source for quick valve selection. 
Tables cover: valve type, pipe size, rating, 
shipping weights, etc. A. W. Cash Valve 
Manufacturing Corp., Decatur, Ill. 
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Protective Relays 


“Protective Relays” is a 16-page catalog 
describing a complete line of protective 
relays—15 models in all, representing 8 
different types most commonly used. For 
each model, descriptive material, tabular 
data and photos detail its applications, spe- 
cial features, design, settings, burdens at 
60 cycles, contacts and case. Federal 
Pacific Electric Co., Newark, N. J. 

For More Data CIRCLE 461 on Inquiry Card 


How a Coordinatograph Can Help You 
A fully illustrated 6-page folder describ- 
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ing various industrial applications for the 
Haag-Streit coordinatograph is now avail- 
able, Folder tells how the precise Swiss- 
made instrument operates and how it can 
be used for aircraft and automotive loft- 
ing, gage charts, tooling and precision 
parts, Aero Service Corp., Philadelphia, 
Pennsylvania. 

For More Data CIRCLE 462 on Inquiry Card 


New High-Temp Potentiometer 


Information on a new, subminiature. 
wirewound potentiometer, which operates 
at high temperatures and under conditions 
of extreme humidity and vibration, is avail- 
able. The potentiometer is so compact 
that 16 units will fit in one square inch 
of panel space. Small size and depend- 
ability make it ideal for application in mis- 
siles and high speed aircraft. Bourns 
Laboratories, Riverside, Calif, 

For More Data CIRCLE 463 on Inquiry Card 


Infrared Detector 


A new Ektron photo detector, which is 
capable of responding to infrared wave- 
lengths out to Su, responds out to 4.5 yu 
at room temperature, with a time constant 
of less than 10 microseconds, Since the 
new detector is prepared via chemical dis- 
Position, any configuration (from simple 
Square to intricate multiple array) is pos- 
sible, Eastman Kodak Co., Rochester, N. Y. 
For More Data CIRCLE 464 on Inquiry Card 


September 1958 





| 
| 
| 


| 


NEW RECTANGULAR C-R Tube 
.-- 4%” x 5%”, gives raster area 
of a 7” round tube. Bezel adapters 
for all standard cameras. 








INDIVIDUAL INTENSITY & 
FOCUS CONTROLS 
. - . for both channels. 


HIGH SENSITIVITY 


. « - to 200 microvolts/ centimeter 
on both channels. 


IDENTICAL VERTICAL 


AMPLIFIERS 
. .. With differential inputs. 


HORIZONTAL DISPLAY 
Selects: Calibrated Sweep. 
Expanded Sweep. 


Calibrated Sweep on Channel A 
and Expanded Sweep on Channel B. 





NEW ey HIGH SENSITIVITY | 





MOST SCOPE/SDOLLAR 


Priced scarcely higher than professional single-channel scopes, 
the ETC K-260 brings true 2-channel oscilloscope versatility to 
industrial and scientific work at lowest cost. Heart of the K-260 
is a unique rectangular cathode ray tube that gives the raster area 
of a 7” round tube—but in less space and with more convenient 
viewing qualities. 

Write today for complete specifications. 


OUTSTANDING VALUE 


si, WE ita 


PERFORMANCE HIGHLIGHTS 
Response: dc to 200 kc, +3db. 


MODEL K-260 


INDENTICAL VERTICAL AMPLIFIERS 
Sensitivity: 200uv/cm, dc-coupled. 
Bandwidth: dc to 500 kc. 

Differential Input Attenuation: to 100 
millivolts per centimeter. 


HORIZONTAL AMPLIFIER 
Selector: Calibrated sweep, expanded 
sweep (up to 5 times), or cali- 
brated sweep on Ch. A with ex- 
panded sweep on Ch. B. 


LINEAR SWEEP — 3% accuracy 
Calibrated: 100 msec/cm to 1 yusec/em. 
Uncalibrated: 1 sec/cm to 2 usec/cm. 
Linearity: 5%, 


INTERNAL CALIBRATOR 
1,000 cps square wave at 0.2 mv to 10 
volts in 12 steps. 


B/ECTTOMNE TUK? Gorooratlon 


1200 E. MERMAID LANE PHILADELPHIA 18, PENNA 





Headquarters for Single- and Multi-Channel Scopes and dependable C-R Tubes... since 1837. 


For More Data CIRCLE 234 on Inquiry Card 


213 








THE TIME INDICATOR UNIT 


accurate to 1 second in 12 days ? ™©~ literature 





New Flame Photometer 





Looking for a flame photometer re 
rapid, precise determination of 
| potassium and calcium? Bulletin Bag 
tells of one widely used in analysis of 
these elements in such diverse 
| cements, _ electrolyte 
| pharmaceuticals, etc. You will want this 
| for your own files. Coleman Instrumeny 
| Inc., Maywood, IIl. 
| For More Data CIRCLE 465 on Inquiry Cy 
| Solenoid for Unlimited Uses 


TIMES MODEL TS-3 CHRONOMETER | A revolutionary new solenoid offers yp. 


imited applications wh j 

Program timer, pulse generator and clock. Timing | — —_ ae pre Creal aa 

assemblies, driven by the clock motor, provide | fied, the solenoid operates in a minim 

momentary contact closings at | of space. Can be used in either continygg 

| or intermittent duty and, as a sale 

°e ONCE A SECOND ¢ ONCE A MINUTE e ONCE AN HOUR feature, it is equipped with a fail 

thermo device. Roto Manufacturing () 
Xenia, Ohio. 

For More Data CIRCLE 466 on Inquiry Cay 
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also optional frequency or pulse outputs as specified in range between 
10 and 1000 cps. 


PRICE: $950.00, F.O.B. Factory. 
Optional frequency output, $50.00 each. 


Long-Life Sampling Switch 


Here is information on how you cm 
Stites caitte | satisfy your need for a reliable, long-life 
high-speed sampling switch. The usm 


TIMES FACSIMILE CORPORATION | commutating and wiping switch is elimi. 
540 West 58th Street, New York 19, N.Y. | nated, resulting in service-free life of 


more than 2,000 hours. Contact “noise’ 
|is eliminated, since there is no relating 
sliding of the contact faces during a puls 
Norman Hardy Associates, Wyncote, Pa 
For More Data CIRCLE 467 on Inquiry Cad 
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MINIATURE DIAPHRAGM 


Cooling Electronic Equipment 








The purpose of this booklet is to supph 
| engineering information on thermal desip 
and to survey methods of cooling electronk 
components. Helpful recommendations a 
made as to type of cooling to be used fe 
| various applications. Tables and chats 
| are included on performance, application, 
methods, etc. McLean _ Engineerig 
Laboratories, Princeton, N. J. 


VALVES 


for the 


CONTROL OF 
LOW FLOWS 








Adjustable-Voltage Auxiliary Control 








° SEE « he 
BOOTH 1166 


13th ANNUAL I.S.A. 
CONFERENCE AND EXHIBIT 


Philadelphia, Pa. Sept. 15-19. Approx. |/2 


Size 


CONTROLS 


TULSA, OKLAHOMA 


RESEARCH 


P. O. BOX 5035 
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flows Bulletin GEA-67lla provides produ 
: and application data on adjustable-voltag 
in auxiliary control systems for metal rolling 


and processing industries. Functions @ 


ry 
For More Data CIRCLE 468 on Inquiry Card 


the control unit are described and ot | 


line diagrams of basic control types # 
included. Selection data for various cum 
ponents are given. General Electns 
Schenectady, New York. 

For More Data CIRCLE 469 on Inquiry Ca 


Fact-Filled Engineering Report 
Here is a 12-page report that describes 


test procedures and test equipment 


in determining stability, linearity 
other characteristics of d-c tachomét 
generators. The technical nature of 


report and the completeness of it makes 


| something you will want to keep close # 





“gf 





hand. Servo-Tek Products Co., Hawthors, 
New Jersey. 
For More Data CIRCLE 470 on Inquiry O# 
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‘Who makes the ONLY really 


precision “J Tube Type 
5 - _MANOMETERS and 


BAROMETERS? 


IDEAL- 
AEROSMITH 


Ideal-Aerosmith pioneered the devel- 
opment and design of “U” Tube Type 
mercurial barometers and manom- 
eters, and today manufactures the 
most precise units of this type for 
the measurement of absolute and 
differential pressure. Available in 
four standard ranges: 30”, 60”, 100”’ 
and 120”, these units can be ordered 
in either manual or automatic indi- 
cating types. They make the reading 
of unknown pressures to extremely 
close tolerances available to all op- 
erators with a minimum of barom- 
eter experience. Both manual and 
automatic indicating barometers (for 
absolute pressure) and manometers 
(for differential pressure) have been 
engineered and designed to provide 
maximum efficiency and accuracy as 
a primary standard. Yet, their sim- 
plicity and versatility make them 
particularly suited for use in all 
weather stations, aircraft control 
towers, instrument repair shops, 
research and scientific labor- 

atories. 

















We invite your inquiry regarding 
any special applications for 
pressure measurement and 

are equipped to produce .. 

custom built units and systems 

to fill your particular need. 


ype Fe a 


IDEAL-AEROSMITH, ING. 


BAROMETERS » MANOMETERS 

- RATE TABLES © SYSTEMS 
complete design and engineering service 

ms 3993 tvans . CHEYENNE, WYOMING 
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WHEN THERE'S 
M E —3 See 


ON THE MOON... 


BARTON METERS 
cision and qual fy fo 

maintenance 

MR ART i wide field of app t nl nta 
tion and Aut on wi t measure nt of FLOW, LIQUID 
BAYS oe 4 DIFEERENTIAI PRESSURI 

are from 0-20” W.C. to 40% si witl i 


6000 ps! 


BAH ON oi roeeicy 
S8O MONTEREY PASS ROAD MONTEREY PARK CAt RN 
alilawii nisl ant SA and ail overt lhe \ 





Repre sentation in principal 
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Scope - Cart 





ee with scope tray, adjust- 
able to 45 and 22 degree angle. 
(Plug-in amplifier cabinet option- 
al) 4-inch all swivel ballbearing 
wheels. Chrome plated frame. 
IN USE AT 

Ramo Wooldridge, Bendix, Litton, Motor- 
ola, Douglas Aircraft, Rocketdyne, Lock- 
heed, Hughes Aircraft, Daystrom, and 
heed, Hughes Aircraft, Daystrom, Sandia, 
Solartron, and many others. 

Ask for Free Folder 
on Instrument Table Carts. 


TECHNIBILT conronstion 


Glendale 1, Calif. Dept. PRC. 
* f.0.b. Glendale 
For More Data CIRCLE 243 on Inquiry Card 


“STANDCO” 


VIBRATING REED 
FREQUENCY METERS 















Pam ne? oa 


STANDCO 
FREQUENCY METER 


eteivas 4 C°CLS 


CYCLES 2 


ig PER SECOND | 
ce co out ee 










HERMETICALLY SEALED 


and Ruggedized 
342" and 212” Sizes 
Meeting all MIL Specs 


Normal Frequencies 
25, 50, 60 or 400 Cycles 


Special Ranges 
from 15-1500 cycles 


ALSO IN OTHER TYPES 

PANEL MOUNTING: 31/2” Flush Bake- 
lite. 
SWITCHBOARD MOUNTING: 
round surface, or 41/2’ square semi-flush 
cases. 
PORTABLES: In large or small cases. 

Booth + 1522 ISA Phila. 


HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. 
For More Data CIRCLE 244 on Inquiry Card 
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° INSTRUMENTS AT WORK 


Largest Test 
Chamber. Here, 
complete missile 
flight control sys- 
tems can be 
tested under con- 
ditions simulating 
flight up to 
70,000 feet. 
Cabinet is by 
Guardite Cor- 
poration, 
Chicago. 


On-the- Ground Flight Simulation 


Western Electrics new Environ- 
mental Test Labs at Winston-Salem, 
N. C., can really put Uncle Sam's 


latest missile-guidance equipment 
through a rugged routine. These 
newly-designed, intricate guidance 


components must be thoroughly 
checked for performance under ex- 
tremes of temperature, humidity, alti- 
tude and acceleration before they're 
accepted for use. 


Western Electric uses 10 environ- 
mental test chambers to simulate ac- 
tual missile-flight conditions. Four 
are “walk-in” size, up to 8’ x 8’ x 12’, 
capable of checking an entire guidance 
system at one time; the other six are 
smaller for component testing. 


To accurately and _ reproducibly 
simulate actual flight, each chamber is 
elaborately instrumented. The cham- 
ber heaters, cooling coils, fans, humidi- 
Chamber. 


Con. * F - 
trols include 
Leeds & North- 


rup pneumatic, 
wide-strip re- 
corders for tem- 
perature (left) 
from —120 to 
-+-250°F, humid- 
ity (center) 10 to 
95°, RH, and al- 
titude (right) 0 to 
90,000 feet, and 


Small Test 


1! electric timers for controlling the test program. 


built by Murphy-Miller of Chicago. 











. short stories about real Application 


fiers and pressurizers are both pnev- 
matically and electrically controlled 
Chamber pressures are measured by 
SR-4 absolute-pressure cells built by 
the Electronics and Instrumentation 
Div. of Baldwin-Lima-Hamilton Com 
In addition, cabinets have timers, in 
terrupters, switches and_ recording 
controllers. 

Altitudes can be programed for 
ascent rates from 0 to 6,000 feet pe 
minute, and descent rates between | 
and 10,000 feet per minute—withia | 
1% of both altitude and rate! Cabe 
nets can be pulled down from 
+200°F to 60°F in 30 minutes 
Program duration can be set for a few 
hours to a full month. Maximum at | 
tainable altitude is 90,000 feet at tem: 
peratures from —100 to +250°F and 
humidities from 10 to 95% RH! 
really tough assignments for measut 
ing and controlling instruments! 





eb . aS 






Panel and cabinet wert 


ISA Jour Sep 






































IRC SERIES 70-3000 



























pneu- 
rolled 
- ISPLACEMENT TRANSDUCER 
ilt by D 
tation 
Corp. 
, it TYPICAL CIRCUITS 
ding. The IRC Displacement Transducer offers many — 2 ee a ee 
new advantages, including lower cost. Its higher - =f 
1 for sensitivity and 0.1% linearity is specially suited to ma ae 
t pet military instrumentation applications. The output AC METER | 
en | is completely stepless and null voltage is 0.25% INPUT 
ith | or less of total output. In addition, the output of | 
Cabi- standard IRC Displacement Transducers is high 
from *--2 MV/Volt Input/ Mil; all offer high output 
rues voltage in relation to size. Input voltages can be | DISPLACEMENT MEASUREMENT CIRCUIT | 
| few obtained up to 110 v. AC. ci ld enkia <ine eomy quits Ce my 
Dat Compu-Tran Displacement Transducers show | I | 
ten high resistance to moisture and shock... are = e 
and available in 23 standard and sub-miniature sizes " oe E ' | Demopuateo | 
—t! with a temperature range of —65 to +225°F. | INPUT ——— ——_ae (0c) OUTRUT 
aSut- Also, IRC’s Compu-Tran Displacement Trans- i in | 
ducers are the only units available completely Bow 2 sis 
encapsulated in a protective unit. DEMODULATOR CIRCUIT 
Designers of accelerometers and other measuring, ie: a —— a4 
indicating, gaging and process control devices will NOTE—Special units available as follows: 
be especially interested in Compu-Tran Bulletin cae ae cit ec annie Uae ae. 
R-3. Write for your copy today. . Seieematees beadicnne I wsdl (insensitive to changes 
through range of —65°F to +225°F) 
INTERNATIONAL RESISTANCE COMPANY 
COMPUTER COMPONENTS DIVISION 
ert Dept. 472, 401 N. Broad St., Philadelphia 8, Pa. 





In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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because... 


THREE SPRING RANGES 
(3-15, 5-25, or 6-30 PSI) are 
completely interchangeable in 
all Actuators. 


because... 

BOLTED PACKING BOX 
construction is standard for all 
sizes, types and materials. Bolts, 
Follower Flange, Gland, and 
Follower — all stainless steel. 


because... 
TEFLON PACKING 


is standard. Lubrication not 
required. 


because... 


revent leakage or gasket 
low-out. 


because... 

PRESSED-IN GUIDES 
of honed and hardened stain- 
less steel have no threads to 
corrode or erode. 


FOR COMPLETE INFORMATION 
WRITE FOR OUR 
1958 CATALOG. 





RETAINED GASKETS ——— a 





Why 
HAMMEL-DAH| 
VALVES 


| have no Equa 


because... 
REMOVAL OF ACTUATOR 


can be effected in seconds: 


Loosening one bolt separates the 
coupling. Spring stem and plug stem 
are not engaged — do not meet, 


Loosening two nuts permits the re 


ee moval of the rugged stainless sted 





Actuator hold down clips. 


Actuator can be lifted off the bor 
net without disturbing the packing 
compression. 





because... 

FLANGED BONNET ard 

BLINDHEAD JOINTS 
standard on all valve types and sizes, 
simplify assembly and disassembly 
with conventional wrenches. 


Through-bolting standard for most 





nuts. 


Visit the 
Hammel-Dahl-General Controls Co. Exhiti 
Booths 1607-1615 
1.S.A. Conference and Exhibit 
Convention Hall, Philadelphia, Sept. (lf 








sizes. Heat-treated body studs and 
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HAMMEL:-DAHL 


DIVISION OF GENERAL CONTROLS CO. 
WARWICK INDUSTRIAL PARK ° WARWICK, R. I., U.S.A. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 








REGIONAL STOCKING POINTS IN THE U.S.A. 
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WE DID IT 


now in production 





a Secondary Standard of laboratory accuracy “suitcase” portability unusual flexibility 


It wasn’t easy. But Wiancko’s more than 12 years of instru- “hn he RS Nad A Sc a A PR GC RES 


mentation engineering and production experience resulted in a 
precision Standard unmatched in the industry today. 

This versatile unit will permit industrial engineers and research 
scientists to perform direct parameter measurements and cali- 
bration of transducers in the field, plant, or laboratory. Inter- 
changeable plug-in units, available for differential, gage, and 
absolute pressures, permit rapid installation and changing of 
heads for accommodating various ranges. Standard Wiancko force 
rings can be connected to the Standard for precision measure- 
ment of forces and weights. 





The Secondary Standard operates as a single-channel FM sys- 
tem for measuring remote parameters simply by cabling from the 
Standard to the remote transducer. A complete Ratio Measuring 
System can be obtained by using two Standards in conjunction 
with a Wiancko dual heterodyne unit and a ratio counter. 

The following are some of the specifications of the Secondary 
Standard, using a differential-pressure plug-in unit: 

Ranges: 10 psid FS to 3000 psid FS 

Combined linearity and hysteresis: 0.05% of FS for 
10 —2000 psid; 0.08% of FS above 2000 psid 

Output, FS: 2500 cps 

Operating temperature: 40 F to 120 F 


Weight: 25 pounds oe A | Se RR 














While at ISA Show visit the Wiancko display at 1566 For complete details write for Product Bulletin 106. 


Wiancko Engineering Company 


255 North Halstead Avenue « Pasadena, California 








« Eastern « Northern California + Southern California 
FIELD OFFICES: No. 2 South Maple Ave. Cowper-Hamilton Bidg. 3410 E. Foothill Bivd. 
Ridgewood, New Jersey Palo Alto, California Pasadena, California 
Phone: Gilbert 4-2444 Phone: DAvenport 6-7053 Phone: Elgin 5-7186 
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LEONARD FORCE BALANCE 
MACH NUMBER SYSTEMS 4 
PRODUCE EXTREMELY ACCURATE 


AIR DATA MEASUREMENTS FOR 
PRECISE FLIGHT CONTROL | 
UNDER ALL ENVIRONMENTS 4 


= -_ 


Your inquiry is invited regarding: 


ANGLE OF ATTACK SYSTEMS MACH CONTROLLERS 


ALTITUDE TRANSDUCERS MACH NUMBER TRANSDUCERS 
a >. 
; iar iaceacene ABSOLUTE PRESSURE 
a Sneneeen RATIO TRANSDUCERS Wallace O. Leonard, Ine 
_ ° > . 
ABSOLUTE PRESSURE aa a ae ee 373 Fair Oaks Avenue 


c F 
DIFFERENTIAL PRESSURE PROPELLANT UTILIZATION Telephone SY camore 2-713] 


TRANSDUCERS COMPUTER SYSTEMS TWX-—Pasa.Cal. 7321 
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EQUIP FOR THE SIZE OF THE JOB 


DRILL MICRO-HOLES 


DOWN TO .0016” with SPEED & ACCURACY 


on JEVIN INSTRUMENT LATHES 











The Levin micro-drilling equipment shown here can be used with the smallest drills available. It is designed so that the drilling does not 
depend on the operator's sense of feel. The drill can be retracted for chip removal and returned to the drilling position without striking the 
bottom of the hole. While commercial drills can be had as small as .0016” this micro-drilling apparatus has successfully produced holes 
as small as .0006”. Send for catalog M describing complete line of instrument lathes and accessories. Louis Levin & Son, Inc., 3610 


Broadway, Los Angeles 7, California. 
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New M-S-A 
lonization Chamber 
detects airborne and 
process contaminants 
in the range of 

parts per billion 


Application: air pollution studies 
and process monitoring 


Problem: continuous, more sensitive 
measurement of toxic gases or vapors 
in traces as small as a few parts per 
billion 


Solution: MSA’s new ionization 
method of gas detection 


MSA has been asking questions and coming up with the 
right answers in the field of gas analysis for over 30 years. 
Latest result of this probing inventiveness is a simplified 
ionization method of gas detection. 

Principle of the M-S-A Ionization Chamber is unique, 
indeed. It measures electrically, in a specially designed 
ionization chamber, any decrease in the conductivity of 
ionized gas samples caused by removal of ions by the 
contaminant being measured. A radioactive material in 
the chamber produces continuous ionization. 

Gas to be detected enters the chamber with a sensitizing 
reagent. Said gas may react chemically with the reagent to 
form sub-micron particles. Or, if the gas is electronegative, 
in a non-electronegative process gas, it may be detected 
without the need of additional sensitizing means. 

Various sensitizing techniques assure a wide range of 
selectivity. Already, this new instrument can detect a large 
number of gases. The number increases as new sensitizing 
techniques are developed. 

An MSA Instrument Specialist would be pleased to dis- 
cuss in detail the materials which this device detects and 
measures so sensitively. Ask us for this man’s name. And 
write us for descriptive literature. 


INSTRUMENT DIVISION 


CURE 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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94 SERIES 


both with POKA-+H@ME ‘contacts! 


* 
U. S. PATENT 2,419,018 





FIER Fellowships 
Advance Educationiy 
Control Technology 


America’s supply of engineers ani 
scientists specializing in Control tech. 
nology will be enhanced this fall by 
two superbly trained recruits, 
recruits are the 1958-59 FIER Fellows 
in Instrumentation. The awards, a. 
nounced by FIER in June, wil] be pre 
sented officially to the recipients du. 
ing the Banquet at the ISA Confereng 
and Exhibit in Philadelphia, 


The first award, a $2,500 Stipend, 
went to Robert Charles Boyer of Rog. 
ford, Ill., who will study for his Ng 
ter’s degree at Purdue University, 
Boyer’s Award was the result of, 
matching donation to the Foundatig 
from The Hays Corporation and Pa 
ellit, Incorporated. 


The second fellowship went to Leste 
Marvin Saslow of Brooklyn, N. Y. why 
will undertake his Master’s thesis a 
MIT. Saslow owes his award to; 
generous matching contribution 
FIER from Daystrom, Incorporated. 


While the FIER awards are mainly 
intended to spur talented undergraé 
uates into professional post-graduate 
study, the fellowships are also i 
recognition of outstanding university 
programs in automatic control. Tk 
award directed to Purdue, for exampk 
adds encouragement and a physial 
boost in the form of a fine student, #- 
an excellent program in control teh 
nology under the direction of Prote | 
sor Rufus Oldenburger of & 
Mechanical Engineering Department 
Oldenburger, a pioneer in the mathe 
matical analysis of control system 
will guide Boyer in thesis work @ 
stabilizing signals in control. 


; 


Saslow will study under the dint) 
tion of professor J. Lowen Shearer@ 
MIT’s Mechanical Engineering Depatt | 
ment. Shearer, in charge of the allt 
matic control program in the depart 
ment, is well known for his work# 
the area of hydraulic control medt 
nisms and actuators. a 

In 1957, during its first year 
eration, FIER issued a single g 
fellowship to John W. Elek, 
just completed his Master’s 
instrumentation under the directi@ 
Professor Donald P. Eckman of 
Institute of Technology. 


Recommendations for an exp 
1959 program will be taken up im} 
tember during the Foundatie 
nual meeting. At least 10 8 
fellowships and a possible nati 
competition for these awards 
proposed at that meeting. 


ISA 
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AMPLIFIER & 
TRANSMITTER 





ELECTRODES 


Do Jet Planes 
Bother Your Livestock? 


If you take the word of many irate 
farmers the country over, the answer 
to the above question is an emphatic 
“yes”! For many years, stock farmers 
and poultrymen, especially those op- 
erating mear airports, have claimed 
that the noise of passing planes dis- 
turbs their livestock. Many have even 
sued airport authorities and airlines 
for a drop in egg or milk production, 
failure of their bees to swarm proper- 
ly, dropping appetite and weight of 
beef cattle and hogs, or even failure 
to reproduce! Now, with the advent 
of jet planes, with their much louder 
noise, the problem is becoming acute. 

To find out whether these claims 
have a scientific basis, or are just 


ANTENNA 


INSTRUMENTS AT WORK 


. short stories about real applications 


Do Pigs Like Planes? 
Pigs are used most 
for airplane noise 
studies because of 
their rapid growth 
and short life cycle. 
Transmitter on this 
porker's back 
weighs only 2 
pounds. 


gripes, the U. S. Department of Agri- 
culture turned to instrumentation. Be- 
ginning in early 1956, they have con- 
ducted experiments with live animals. 
Special, lightweight amplifiers and 
transmitters, mounted on the test 
animal's back, pick up the actual sound 
level wherever the animal is, and trans- 
mits it by radio to a central station. 
There the signal is tape recorded. Thus 
the effect of airplane noises on the 
animal's growth and production can 
be exactly determined. 


So far, no bad effect of plane noises 
on livestock has been noted. They 
may pause while eating and wiggle 
their ears, but that’s all. 


Airplane sounds 
transmitted from 
roving animal's back 
are recorded on 
Magnecord ma- 
chines for later com- 
parison with animal's 
growth and produc- 
tion. (Authenticated 
News Photos) 


































120 PAGES 


Now, between the covers of one 
book you'll find hundreds of items 
relating to every photographic need 
Recording, Photographing, 
Processing, Storage and Optics. 
Truly a treasure of information 
. yours Free. Write — Dept. ISA 


BURKE &@ s AMEE: 


inc 
321 S. Wabash Chicago 4, tlhinors 


For More Data CIRCLE 252 on Inquiry Card 


MEASUREMENTS’ 


New vacuuM TUBE 
VOLTMETER 














MODEL 162 





This versatile instrument has been specially 
designed for voltage and resistance measure- 
ments in laboratories, on production lines and 
in service shops. 







@ Push-buttons provide RANDOM ACCESS fo all 
functions and ranges—reducing operator error 
and fatigue 

@ Balanced degenerative amplifier provides stable 
zero and good overload protection 

@ Single zero control for all ranges 

@ Compartment for lead and probe storage 


















MEASUREMENTS 


A McGraw-Edison Division 
i= Rekes, Baek, Man. Ea) Mk 2 3-3 & 4 


e Data CIRCLE 253 on Inquiry Card 
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POSITIONS WANTED: 75c per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 

POSITIONS OPEN, etc.: $1.50 per line, mini- 
mum three lines. Box number counts as one 
line. 

50 characters and spaces per line. 

DISPLAY AD (up to 4%”): $14.00 per column 
inch. Minimum 1 column inch. 

All other size ads—standard advertising rates 

apply. 

copy muUST REACH THE ISA JOURNAL, GRANITE 

BLDG., 313 SIT AVE., PITTSBURG 


LATER THAN 10TH OF MONTH PRECEDING Date OF 
PUBLICATION. 








POSITIONS WANTED 








INSTRUMENT TECHNICIAN, age 40, 17 years 


experience on variety of pneumatic, electric and 
electronic instruments, also laboratory instruments 
Good knowledge ‘of electronics, desires position in 


St. Louis, Mo. area However, will consider any 
location. Write Box No. 2072, % ISA Journal 


AVAILABLE: PACKAGING ENGINEER 
WITH DEGREE AND EXPERIENCE IN 
MILITARY AND INSTRUMENT PACKAG- 
ING. Write Box 2079, c/o ISA Journal. 








€ SALES ENGINEER AVAILABLE 








SALES ENGINEERING MANAGER 


FOR 


RW-300 PROCESS CONTROL AND 
DATA LOGGING SYSTEMS 


The Thompson-Ramo-Wooldridge Products Company is 
seeking a highly qualified Sales Engineering Manager to 
direct sales engineers in the petroleum refining, chemical 
manufacturing, and other process industries. Knowledge 
of these industries and digital computers is desirable. 
Electrical, electronic, or chemical engineering, or physics 


degree is required. 


Please write, describing experience and education, to: 


Director of Marketing 


THE THOMPSON -RAMO -WOOLDRIDGE 
PRODUCTS COMPANY 
P.O. Box 45067, Airport Station, Los Angeles 45, California 

















SALES ENGINEER desires position in instrument 
sales in Southern US. Over six years sales ex- 
perience with leading instrument manufacturer. Write 
Box 2073, % ISA Journal 


ENGI INEER SEEKING TECHNICAL SALES 
AFFILIATION 8 years background product de 
sign and R&D * of military and commercial devices. 
Well acquainted with engineering sales procedures 
Located SW Ohio. Resume on request. Write Box 
2076, % ISA Journal. 





POSITIONS OPEN 


MECHANICAL ENGINEER with some experience 
Instrument experience desirable but not necessary 
To work with Project Engineer in Meteorological in 
strument field. Write Box 2080, & ISA Journal 
PROJECT DESIGN ENGINEER: Bachelor's Dx 
gree in Mechanical Engineering, minimum five years 
experience design of diaphragm operated control 
valves and pressure regulators; to be responsible for 
complete design and test program for new equip 
ment. DESIGN DRAFTSMAN: Minimum five 
years experience Board work designing diaphragm 
operated control valves and pressure regulators; ex 








perience with pneumatic instruments and controls 
desirable, but not necessary. DRAFTSMEN: 
Minimum three years experience with Pneumatic 


Control Valves and direct Connected pressure regu- 
lators. Write Box 2074, & ISA Journal 

CIVIL: “SERVICE ENGINEERING POSITIONS 
(Aeronautical, Electrical, Electronic, Industrial, 
General, Mechanical and Power Plant) available at 
Naval Air Material Center, Naval Base, Philadelphia 

Pa., also ELECTRONIC SCIENTISTS 

METALLIC RGISTS, PHYSICISTS AND TECH- 
NOLOGISTS. Salary from $4490 to $9532 per 
annum. Send Civil Service Application Standard 
Form 57 to the Center, Industrial Relations De 
partment. srochure on request. 





POWER PLANT 
INSTRUMENT ENGINEER 


Wanted by Contracting Engineering firm in the 
Southwest. Career opportunity for engineer with 
experience in Combustion Control and Power Gen- 
eration instrumentation. Must be capable of 
handling design, specification writing and _  pur- 
chasing. Write resume of experience in confidence 
to 





Box 2075 
ISA Journal 
sic Sixth Avenue 
Pittsburg zh 22, Penna. 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? These and many other 
kinds of company and individual 
needs are regularly filled by the 
ISA Journal. Classifield Depart- 
ment, 313 Sixth Ave., Pittsburgh 
22, Pa. 
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INSTRUMENT 
ANALYZER 
TECHNICIAN 


Infra-red Analyzers * Mass Spectrometers 
Thermal Conductivity Analyzers * Gas Analyzers 


High school education essential with minimum of four years 
experience in chemical or petro-chemical plants. 


Send resume to: 


CALLERY CHEMICAL CO., P.O. BOX 1452, MUSKOGEE, OKLA. 


LLERY 


CHEMICAL COMPANY... 


pioneer in HIGH ENERGY FUELS 


has opening for — 


experienced in maintaining and repair- 
ing two or more of the following control instruments: 





Personne! Manager 




















PROCESS CONTROL 
ENGINEER WANTED 


Graduates with minimum of 3 years 
experience in process control design, 
specification writing, installation and 
operation of automatic controls in 
chemical or petro-chemical plants. 
Applicants with 10 years experience 
is above or related fields without de- 
grees will also be given considera- 
tion. Openings in Muskogee, Okla- 
homa and near Pittsburgh, Pa. Send 


resume to 


Personnel Manager 
Callery Chemical Company 
Callery, Pa. 





DO YOU NEED 


¢ ENGINEERS © TECHNICIANS 
« MECHANICS ° SALESMEN 


¢ MANUFACTURERS 
REPRESENTATIVES 


Vv 


Every month the ISA JOURNAL reaches 
the personnel you need, from engineering 
to sales. Use these Classified Advertisi 
pages to find "the right man for 


position." 
Rates and Mechanical Requirements are 
listed at the top of this page. dine 


is 10th of month preceding month of issue. 


Vv 


ISA JOURNAL, 313 Sixth Ave. 
Pittsburgh 22, Pa. 
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ENGINEERING 
MANAGER 


Exceptional opportunity for 
qualified engineering adminis- 
trator capable of directing 
standard time, industrial engi- 
neering. methods, tool and 
equipment design and tool room 


operation. 


In addition to technical require- 
ments, must be able to develop 
close liaison with all associated 
company functions. 

Medium size, well established 
manufacturer of small electrical 


components and controls. 


Box 2078, c/o ISA Journal, 313 
Sixth Ave., Pittsburgh 22, Pa. 











Wanted, 
“top drawer” 


de velopment 
en gi neer 


Somewhere, we believe, there is a 
development engineer who is in every 
sense a professional, in every sense 
an extremely creative person. This 
man thrives on the challenge of the 
unsolved, and has the ability to pro- 
vide solutions. 


He is respected in his present posi- 
tion. Chances are he would not con- 
sider a change except for an oppor- 
tunity such as we are offering. 


The man we seek will work with 
problems connected with the heating 
and air conditioning industry. Our 
requirements are stiff, necessarily so, 
for we want nothing but the very 
best. 


The rewards and remuneration will 
match the calibre of the man we 
want. Are you the development en- 
gineer that meets our qualifications? 
If so, please send a resume of your 
experience, prior to personal inter- 
view. 


Box 2077, c/o ISA Journal, 313 Sixth 
Ave., Pittsburgh 22, Pa. 





Airborne Data Acquisition 
System Engineers 


Bell has exceptionally interesting 
openings for those with two to four 
years experience in airborne meas- 
urements and recording of pressure, 
strain and temperature and ex- 
perience in telemetry and airborne 
RF radiation units and modulation 
techniques utilizing FM/FM, PDM/ 
FM, PCM/FM, or with magnetic 
tape recorders (airborne or labora- 
tory), tape play back systems 
utilizing F/M, pulse-relay modula- 
tion or pulse-code modulation and 
tape processing utilizing an elec- 
tronic computer. Successful appli- 
cants will be responsible for detailed 
design of airborne telemetry or 
magnetic tape data acquisition sys- 
tems on advanced high performance 
VTOL programs. These openings 
offer good salaries, liberal benefits 
and excellent working and living 
conditions. Send resume of quali- 
fications to: 
Director, Engineering & 
Scientific Employment Dept. L-43 
BELL AIRCRAFT CORPORATION 
P. O. Box 1, Buffalo 5, N. Y. 











ENGINEER— 
PHYSICIST 


For development of analytical 
laboratory instruments. Desire 
background of electronics, op- 


tics, chemistry or bio-chemistry. 


Employee benefits, including hos- 
pitalization, company-paid pen- 
sion plan and life insurance. 

Contact our representative 
through the ISA Employment 
Philadelphia 


show, or mail resume and salary 


Service at the 


requirements direct to: 


PERSONNEL OFFICE 
AMERICAN 


INSTRUMENT CO., INC. 


8030 Georgia Avenue 
Silver Spring, Md. 


(Metropolitan Washington, D.C.) 
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September 1958 


ENGINEERS 


An opportunity to push back the fron- 
tiers of science with Industrial Nucleon- 
ics Corporation 


Makers of 
ACCURAY 


Manufacturer of Nucleonic Industrial 
Process Control Systems 


SALES ENGINEERS 
APPLICATION 
ENGINEERS 


also 


Several positions available in DESIGN 
and DEVELOPMENT. M.Sc. or Ph.D. 
degrees plus several years experience 
desired. Areas of interest are Servo- 
mechanisms and control, Digital d~ 
vices, Analytical instrumentation, 
Switching control and logic systems, 
Circuit synthesis and design. 
Salary commensurate with education 
and experience. Secure employment 
where opportunity and advancement are 
limitless. 
LIBERAL RELOCATION EXPENSES 
Interested applicants attending the ISA 
Conference in Philadelphia please con- 
tact the Employment Register at the 
Convention Hall or the _ Industrial 
Nucleonics representative at booth num- 
ber 625 or send your resume in con- 
fidence to: 

Employment Manager 

Industrial Nucleonics Corporation 

1205 Chesapeake Avenue 

Columbus 12, Ohio 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSITION, 
LOOKING FOR A POSITION? Use 
classified advertising in the ISA Jour- 
nal. Send your copy, etc. to Classified 
Department, ISA Journal, 313 Sixth 
Ave., Pittsburgh 22, Pennsylvania. 





RESIDENT 
SALES ENGINEER 


To represent our Company in the 
New York area, contacting aircraft, 


missile and electronic manufacturers. 


ME or EE degree and 3 years ex- 
perience closely related to airborne 
equipment design, telemetering or in- 
strumentation, and some technical 


sales experience required. 


Local interviews in New York City 
or Philadelphia will be arranged for 
qualified applicants prior to, and 
during, the ISA show. Send resume, 
salary requirements and telephone 


number to 


Personnel Department 
BOURNS LABORATORIES, INC. 
P.O. Box 2112 


Riverside, California 





225 














FLIGHT DATA AND 
CONTROL ENGINEERS 


Centralized Air 


Data Computer 


High level assignments in the design 
and development of system electronics 
are available for engineers in the 
following specialties: 


ELECTRONIC AND FLIGHT DATA SYSTEMS AND 
CONTROLS A wide choice of opportu- 
nities exists for creative research and 
development engineers having 
specialized experience with control 
devices such as transducers, flight 
data computers, Mach sensors, servo- 
mechanisms and circuit and analog 
computer designs utilizing transistors, 
magnetic amplifiers and vacuum 
tubes. 

These positions require men capa- 
ble of coordinating the design and 
development of complete electronic 
control and flight data systems for 
use in current and future high per- 
formance aircraft and missiles. 


SERVO-MECHANISMS AND ELECTRO-MAGNETICS 
Requires engineers with experience 
or academic training in the advanced 
design, development and application 


THE 





DIVISIONS: 
AIRESEARCH MANUFACTURING, LOS ANGELES @ AIRESEARCH MANUFACTURING, PHOENIX 





of magnetic amplifiers, inductors and 
transformers. 


FLIGHT INSTRUMENTS AND TRANSDUCERS 
DESIGN ANALYSIS: Requires engineers 
capable of performance analysis 
throughout preliminary design with 
ability to prepare and coordinate 
related proposals. 

DEVELOPMENT: Requires engineers 
skilled with the analysis and synthesis 
of dynamic systems including design 
of miniature mechanisms in which 
low friction, freedom from vibration 
effects and compensation of thermo 
expansion are important. 


PROPOSAL AND QUALTEST ENGINEER For 
specification review, proposal and 
qualtest analysis and report writing 
assignments. Three years electronic, 
electrical or mechanical experience is 
required. 


ee 


Forward resume to: 


Mr. G. D. Bradley 


CORPORATION 


9851 SO. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL @ REX @ AERO ENGINEERING 


AIRSUPPLY @ AIR CRUISERS @ AIRESEARCH AVIATION SERVICE 
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p coming — 
events 





wae Sponsored 
Meeting 


SEPTEMBER 





Sept. 15-17—Ottawa Symposium 
Applied Spectroscopy.  Contgy 
sponsors, Canadian ASssociatiqn 


for Applied Spectroscopy, Ottaw, 
Canada. 


*Sept. 15-19—13th Annual ISA Instr 
ment-Automation Conference an 
Exhibit in Philadelphia. fy, 
further information contact He. 
bert S. Kindler, Director, Techy 
cal and Educational Services, Ig, 
313 Sixth Avenue, Pittsburgh 


Pa. 


Sept. 21-24—38th National Meeting ¢ 
AIChE in Salt Lake City, Utah 
at the Hotel Utah. Contact PF. ¥ 
Parker, P.O. Box 1889, Salt Lake 
City, Utah. 


Sept. 22-24—7th Annual Meeting of 
Standards Engineers Society 4 
Benjamin Franklin Hotel, Phi 
delphia, Pa. Theme: “Standari 
ization—A Must for the Space 
Age.” Contact J. A. Caffiaux, SES 
P. O. Box 281, Camden 1, N. J. 


Sept. 2425—lIndustrial Electronic 
Conference sponsored by IRE 
PGIE at Detroit, Michigan. 


Sept. 26-Jan. 23—Automation and Av 
tomatic Production Course at Nev 
York University. Contact Division 
of General Education, New Yor 





University, 1 Washington Square, | 


North, New York 3, N. Y. 


OCTOBER 1958 





11-16—ASTM Third Pacific Are 
National Meeting. Contact Fre 
Van Atta, 1916 Race St., Philade: 
phia 3, Pa. 


Oct. 


13-15—National Electronics Cor 
ference in Chicago, IIl., spon 
by IRE, AIEE, EIA, SMPTE. (ot 
tact J. S. Powers, 84 E. Randolpl 
St., Chicago, Illinois. 


Oct. 


13-15—1958 International Systems 
Meeting at the Penn-Sherali 
Hotel in Pittsburgh, Pa., spon 
by the Systems and Proceduré 
Association of America. Conta 
A. M. Motter, Jones & Laughllt 
Steel Corp., No. 3# Gatewa) 
Pittsburgh, Pa. 


Oct. 


15-16—Symposium on Automatt 
Control of Electrical Drives ® 
Technical University of Aachél 
VDI/VDE 


Oct. 


Germany. Contact t 
Fachgruppe Regelungstechi 
Prinz-Georg-Str, 79, Duesseld 
Germany. 
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1—Rubber and Plastics Sym- 

pig oo sponsored by ISA Rubber 
and Plastic Industry Division at 
the Sheraton-Mayflower Hotel, Ak- 
ron, Ohio. Contact Dr. David R. 
Davis, General Tire and Rubber 
Co., Central Research Laboratory, 


Akron 9, Ohio. 


23-25—National Simulation Con- 
ference at Dallas, Texas. Contact 
Louis B. Wadel, 3905 Centenary 


Dr., Dallas 25, Texas. 


Oct. 2628—SAMA Laboratory Ap- 
paratus and Optical Sections’ Mid- 
year Meeting, at Winchester Coun- 
try Club, Rye, N. Y. Contact J. 
Irving, SAMA, 20 North Wacker 
Drive, Chicago 6, Ill. 


Oct. 


Oct. 29-30—Fifth Annual Computer 
Applications Symposium, spon- 
sored by Armour Research Foun- 
dation at the Hotel Morrison, Chi- 
cago. Contact Armour Research 
Foundation, 10 W. 35th St., Chi- 


cago 16, Ill. 


Oct. 30-31—1958 Electron Devices 
Meeting, sponsored by IRE at the 
Shoreham Hotel, Washington, D.C. 
Contact IRE, 1 E. 79th St., New 
York 21, N. Y. 


NOVEMBER 1958 





Nov. 6-7—Seventh Annual Instrumen- 
tation Conference, sponsored by 
the School of Engineering, 
Louisiana Polytechnic Institute, 
Ruston, La. Contact Stewart Bag- 
gerly, Louisiana Polytechnic In- 
stitute, Ruston, La. 


Nov. 17-20—Fourth Conference on Mag- 
netism and Magnetic Materials, 
sponsored by AIEE in Philadel- 
phia, Pa. Contact C. J. Kriessman, 
Remington Rand Univac., 1900 W. 
Allegheny Ave., Philadelphia, Pa. 


*Nov. 19-21—11th Annual Conference 
on Electrical Techniques in Medi- 
cine and Biology, at Pick-Nicollet 
Hotel, Minneapolis, Minn., spon- 
sored by ISA, IRE, and AIEE 
in Minneapolis, Minnesota. Con- 
tact R. K. Erskine, Minneapolis- 
Honeywell, 2747 4th Ave., South, 
Minneapolis, Minn. 


DECEMBER 1958 





*Dec. 26-31—125th Annual Exposition 
of Science and Industry at Shera- 
ton-Park Hotel, Washington, D. C., 
sponsored by the American Asso- 
ciation for the Advancement of 
Science. ISA presenting a techni- 
cal session. Authors contact O. 
L. Linebrink, Battelle Memorial 
Institute, 505 Kings Ave., Colum- 
bus, Ohio. 


Dec. 13-14—International Conference 
on Economic and Social Implica- 
tions of Automation, sponsored by 
the International Association for 
Cybernetics. Contact Secretariat, 
13 Rue Basse-Marcelle, Namur, 
Belgium. 


September 1958 








PROVIDED BY 





POWER SPECTRAL DENSITY ANALYSIS 


OF RANDOM WAVES 
TP-625 WAVE ANALYZER SYSTEM 
WITH POWER INTEGRATOR 









and Environmental Testing 

Tool for Analysis of 

Acceleration, Vibration, 
Pressure/ etc. 


An Important Design 





Integrity in instruments for over a 
quarter-century assures reliability of ‘the 
TP-625 Wave Analyzer System. It provides 
accurate, practical, economical solutions to 
problems in a wide range of applications. 

It determines frequency and amplitude of 
components in a complex wave ranging from 
2 to 25,000 cycles. And, with the TP-633 
Power Integrator, it produces a direct current 
analog output proportional to power spectral 
density. Analog can be made proportional 

to peak level, average value, mean square value, 
as well as continuous time integral — 

linear or square—of the voltages in 

a narrow frequency band. 

TRACKS AUTOMATICALLY: Other auxiliary 
equipment includes Servo Drive that allows 
automatic tracking to frequency set by 


speed of equipment being analyzed. 


VY AV 
FREQUEN 

Get full details. Write for new bulletin 

on the TP-625 Wave Analyzer System. 





Developed, improved and manufactured by 


INSTRUMENT DIVItSton 





Technical Products Company — 








6670 Lexington Ave., Los Angeles, 38 
INTEGRITY IN INSTRUMENT SINCE 1932 


For More Data CIRCLE 254 on Inquiry Card 
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SEE THEM AT THE ISA SHOW oor sss, 


Ae 
‘ ‘ 5 new portable instruments 


for precise pyrometric and 


electrical measurement 


THE PYROTEST » 


Checks recorders, controllers, thermocouples, potentiom 
eters, millivoltmeters. 19 different scales, interchangeable 
in seconds. oF. or oC. calibrations for all thermocouples. 
Scales read directly temperatures (32° F. to 3215° F.) or 
millivolts (0 to 155). Cold junction compensation. 


Size: 12%" x9" x 8%” Weight: 12 Ibs. 


q THE THERMOTEST 

An all-purpose testing instrument for precise measurement 
of temperatures from —200° F. to +600° F. and emf’s to 
20.1 millivolts. Only portable potentiometer with inter 
changeable direct reading scales and automatic compensa- 
tion. Scales interchangeable in seconds for use with three 
types of thermocouples. 

Size: 124%” x9"x 8%” Weight: 14 Ibs. 


MV-1 POTENTIOMETER ) 


For testing, calibrating or servicing newest process con 
trollers and amplifiers which convert millivolt input signals 
into proportional currents for control or telemetering. Com 
bines all functions of precision potentiometer, millivolt 
source and milliammeter. 1/10 of 1% accuracy. 


Size: 534” x 8” x 5%,” Weight: 5% Ibs. 


q THE AUTOCONP | 

For instrument checking and thermocouple measuring. Gives 
automatic cold junction compensation to devices used for 
measuring or controlling with thermocouples. Exclusive cir- 
cuit employs thermistor network to match non-linear char 
acteristics of thermocouples with output characteristics of 
bridge. 

Size: 534” x 8” x 5%,” Weight: 6 Ibs. 


RU-1 “RUN UP" SOURCE a 
Combination millivolt and milliampere “run up” source for 
instrument calibration. Checks newest process controllers 
and amplifiers. Current source furnished by two self- 
contained 90V batteries made to give stable, uniform 
outputs with cold cathode type voltage regulator tube. 
Self-contained. 

Size: 534” x 8” x 5%,” Weight: 10 Ibs. 


TECHNIQUE ASSOCIATES, 
P.O. BOX 91 «© INDIANAPOLIS 6, INDIANA 
r More Data CIRCLE 255 on Inquiry C 
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> ADVERTISER 
INDEX* 


AGA Div., Elastic Stop Nut 
Corporation of America 


Aero Research 
Instrument Co., Inc. 


Airpax Products Co., Inc. 
Allison Laboratories, Inc. 


American Chain & Cable 
Helicoid Gage Div. 


American Instrument Co., Inc, 
Amphenol Electronics Corp, 
Annin Co., The 

Assembly Products 


Automatic Electric 
Sub., of General Telephone __ 


Automatic Switch Co. 


AVCO, Research & 
Advanced Development 


Bailey Meter Co. 
Barber-Colman Co. 

Barton Instrument Corp. 
Beckman Instruments, Inc. 
Bell Aircraft Corp. 


Bendix Aviation Corp. 
Cincinnati Div. 


Bendix Pacific, ; 
Div. of Bendix Aviation Corp, 


Bishop, J. & Co. 


Black, Sivalis & Bryson, Inc. 
Controls Div. 


Bourns Laboratories, Inc. _.... 
Bristol Co., The 

Brooks Rotameter Co. 

Buffalo Meter Co. 

Burke & James, Inc. 

Burling Instrument Co. 

Callery Chemical Co. ait 
Cambridge Instrument Co., Inc. 
Coleman Engineering Co., Inc. 2 
Conoflow Corp. ...Ce 
Crawford Fitting Co. 


Crescent Insulated 
Wire & Cable Co. 


Dahl, George W. Co., Inc. 


Data Instruments Div. 
Telecomputing Corp. 


Davis Instruments, Div. of Davis 
Emergency Equipment Co., Inc... 


Daystrom Systems 
Division of Daystrom, Inc. 


DeZurik Corp. 
Douglas Aircraft Co. 
Driver-Harris Co. 
Driver, Wilbur B. Co. 
Dwyer, F. W. Mfg. Co. 


Eastman Kodak Co. 
Graphic Reproduction Div. 


Electro Switch Corp. 


Electronic Engineering Co. 
of California 


Electronic Tube Corp. 
Elgin Metalformers Corp. 


Epsco, Inc. 
Equipment Div. 
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*We publish this index as a service to ISA JOU 
Readers. We have taken every precaution @ 
ts accuracy lt any omission or error occutT® 

er, no adjustment can be made 
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